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THE TRANSPORTATION PROBLEM IN NEW YORK 

cITY 

The extraordinary congestion of its passenger traffic 
is the most serious problem confronting the city of 
New York, and particularly that portion of it that is 
embraced by Manhattan Island We had all of us 
hoped that with the completion of the electrical equip 
ment of the street surface and elevated lines, there 
would be a marked loosening of this congestion: but 
in this we have been disappointed. Not only has there 
been no improvement, but the congestion has ap 
preciably increased; indeed, there has never been a 
time when the means of travel appeared to be more 
helpiess to meet the demands imposed upon them, Go 
where you will, north or south, east or west, at street 
level or on the elevated system, there is to be found 
during the rush hours, a congestion that baffles des« rip 
tion, and can only be appreciated by those who are 
subjected to its miseries morning and evening. We are 
speaking now merely of Manhattan Island itself rhe 


chaos on the Brooklyn Bridges too well known to call 


for any description here 

The city is just now reaping the bitter fruits of the 
want of foresight, or supine indifference (to say noth 
ing of the political corruption) of former municipal 
administration As far as the Rapid Transit Subway 
is concerned, it would have been open four or five 
years ago had it not been for political influence coupled 
with the opposition of a few small-minded shopkeepers 
who were afraid of a temporary loss of trade during 
the work of construction As it is, fully another 
twelve months must elapse before the system is even 
partially in operation, and it is due to the splendid 
energy shown by the contractor that we shall not have 
to wait nearly two years before the line is declared 
open If trains are running by the first of January, 
1904, the city will be indebted to Mr. McDonald. the 
contractor, for having pushed the work to completion 
nine months before the date named in the contract 

The fact of the matter is, that travel on Manhattan 
Island has always increased at a much greater rate 
than was anticipated; and, as a consequence, the pro 
visions, great as they were, made for handling the 
traffic by opening new lines and improving the rolling 
stock and methods of operation of existing lines, have 
always been years behind the necessities of the city 


What are we going to do about it Judging from 
the talk of the man on the street, and the more serious 
discussions of the question in the columns of the daily 
press, we are looking forward to the opening of the 
Rapid Transit Subway for a complete solution of the 
difficulty, and are forgetting that the capacity of the 
new line, after all, will be but a limited quantity, while 
the growth of passenger travel proceeding at an ever 
increasing rate If we are content to sit still, satisfied 
with our $35,000,000 effort, it will be but a compara 
tively short time before the Rapid Transit Subway, like 
the street surface lines and the electrified elevated 
lines, will be swamped by the volume of traffic that 
will roll in upon it Very few of the citizens of Man 
hattan Island realize at what an astonishing rate our 
passenger traffic is growing len years ago, the total 
number of passengers traveling north and south annual 
ly over the lines of the Metropolitan Street Railway 
Company on Manhattan Island was 175,000,000. In 1896 
the total had increased to 255,000,000, and in 1902 to 
165,000,000 Ten years ago the Manhattan Elevated 
Railway carried 216,000,000 passengers in the year 
With the opening of, first, the cable railways, and then 
the electrical railways, by the Manhattan Street Rail- 


ay Company, there was naturally a transfer of a 
large number of passengers from the elevated to the 
surface systems, so that, in 1896, the total elevated 
travel had fallen to 185,000,000 With the electric 
equipment of the elevated railroads, however, there 
was a return of travel to that system, so that, in 1902, 
the totals had risen to 215,000,000 passengers, or about 
what it was ten years before, when its only competi 
tors were the miserable horse car surface lines, which 
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have since been amalgamated to form the admirable 
properties of the Metropolitan Street Railway Com 
pany The total north and south travel obtained by 
adding the figures for the Metropolitan to those of 
the Elevated system are, for 1892, 391,000,000; for 1896 
140,000,000; for 1899, 553,000,000; and for 1902, 627 
000,000; an increase in ten years’ time of 62 per cent 
in addition to the north and south travel, there are 
some stupendous totals of east and west travel, which 
takes place entirely on the Metropolitan Street Rail 
way system. Thus, in 1892, there was a total east and 
west travel of 61,000,000 passengers; in 1896, there 
were $0,000,000 passengers east and west; and, in 1902 
the total had risen to 121,000,000 Adding the total 
east and west and north and south travel, we find that 
the growth during the past decade has been as follows 
In 1892, the total number of passengers was 452,000 
000; in 1896, the total had risen to 520,000,000; in 1898 
it was 605.000,000; in 1900, it was 716,000,000; in 1901, 
the total was 785,000,000; while last year, it had risen 
to the vast number of 801,000,000, an increase, during 
a single decade, of 77 per cent 

Now to meet this growing traffic, although severa! 
new lines have been constructed, the chief provision 
has come chiefly from the improvement of existing 
lines, the small and slow-moving horse cars being re 
placed by commodious and swiftly-running electric 
cars; while on the elevated there has been an increase, 
30 


due to the new electrical equipment, of from 20 t« 
per cent in speed, and of 20 per cent in the capacity 
of the trains, the latter due to the introduction of six 
car in place of five-car trains. Although these improve 
ments and extensions provided a large increase in 
carrying capacity, it was nothing like so large as the 
77 per cent increase in the number of passengers; and 
hence we predict that by the time the Rapid Transit 
Subway is in operation, the whole of its four tracks 
will be taxed to their utmost to relieve the present sit 
uation, leaving practically no margin for the future 
expansion of travel in this city 

Now the lesson that is clearly written upon these 
statistics is, that we ought at once to make provision, 
on a far more extensive scale than we have ever done 
in the past, for the future growth of travel in this city 
And since the surface lines have appropriated practic 
ally all the streets, and because, on account of their 
inherent ugliness, the construction of additional ele 
vated roads is out of the question, it is evident that 
any additional lines constructed in this city must be 
built underground. Here we have unlimited space and 
opportunity, and the preliminary steps should be taken 
at once toward constructing a tunnel on the east side 
above Forty-second Street, either under Madison or 
Lexington Avenue; moreover by the time work has been 
begun on this line, provision should be made for the 
construction of additional tunnel lines extending the 
whole length of the Island from the Battery to the 
Bronx, one to the west of the present Subway, and the 
other to the east of Third Avenue. Of course, we are 
fully aware that in providing the necessary funds for 
construction, there is the ever-recurring question of 
exceeding the city’s debt limit, but this difficulty 
will be met, in part, by the natural increase in the 
assessed value of property, while the city could well 
afford to curtail its appropriations for improvements 
that are less urgently needed, in order to allow of a 
liberal apportionment for this, the city’s greatest want. 
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A PROPOSED DUODECIMAL SYSTEM OF WEIGHTS AND 
MEASURES 
The American Society of Mechanical Engineers has 





apparently not yet given up the idea of combating the 
introduction of the metric system into the United 
States. As a kind of compromise between the existing 
system and the metric, Prof. S. A. Reeve recently pro 
posed before the Society a duodecimal system, which 
takes as its standard the English yard. Upon the yard 
a system is to be reared, exactly as a system has been 
built up upon the meter. The divisions, however, are 
duodecimal to suit the duodecimal numbers It is 
claimed that small units of length will be obtained 
which are exactly equal to those now in use in machine 
shops A unit of volume will be obtained correspond 
ing with the meter, which unit is practically equal to 
the existing pint This new pint, which is a cube 
measuring 3 inches on each edge, when filled with dis 
tilled water weighs within 2% per cent of the present 
standard pound 

The standard yard multiplied by 1,000 (which is the 
duodecimal expression for 1,728 decimal) very closely 
equals the statute mile. Prof. Reeve believes that this 
new system of units is as beautifully correlated as are 
the measurements of the metric system 

So far as the influence of the proposed change on 
coinage is concerned, Prof. Reeve states that if the 
arithmetical notation and the standard of weights and 
measures unite in becoming purely duodecimal in char- 
acter, the monetary system is bound to follow The 
standard of value, the dollar, and all its unit represen- 
tations would remain unchanged. All bills of five dol- 
lars or higher denominations would naturally be called 
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in, and their equivalent issued in denominations of 
three, six, dozen, gruss dollars, et« This process could 
be as gradual as desired Under duodecimal notation 
five and ten dollar bills would be inconvenient, but 
they would be usable rhe half dollar and quarter 
dollar would remain unchanged rhe dime, the nickel 
and the cent would have to be retired In their place 


would be issued fractional currency under the follow 


ing plan 

1 dollar 10 bits (one dozen bits of 8 1-3 cents value 
each ) 

1 bi 10 groat 

l roat 10 grets (for purposes where the mill is 


now used ) 


The probable coins would be 


Silver half-dollar | 50 cents) 6 bits — 60 groats 
Silver quarter ( 25 cents) 3 bits 30 groats 
Silver bit ( 8 1-3 cents) 1 bit 10 groats., 
Nickel half-bit ( 4 1-6 cents) 6 groats 

Copper quarter-bit piece ( 2% cents) 3 groats 
Copper groat ( 0.7083 cent) 


Change for a quarter could ordinarily be had in a 
single convenient denomination, that is, in three silver 
bits, whereas now it requires two denominations, dimes 
and nickels, to make it The practical objections to 
relying upon nickels alone for changing quarters are 
obvious The progress of business toward finer .-mar- 
gins and lower prices is steadily making the cent too 
large for many retail transactions. The smaller value 
of the groat meets this need. 

The duodecimal system, as proposed by Prof. Reeve, 
necessitates the introduction of two new numbers 
They are inserted by him between the 9 and the 10. 
The first is a peculiar-looking combination of the figur: 
1 and the 0, and is called the dek; the second is like 
an inverted 3, and is called an eln. Thus when our 
decimal 10 is reached it signifies a dozen. Prof. Reeve 
has compiled some interesting new names for his duo- 
decimal numbers, such as “dozone” (thirteen) “fitze” 
(five dozen) twodz-nine” (two dozen and nine), etc. 
This, of course, brings in the use of the dek and eln, 
and he has ‘“dedz’’ (dek dozen), etc. 

— dialer 

RETURN OF THE JESUP SIBERIAN EXPEDITION. 

After a two years exploration of northern Siberia, 
a part of the Jesup North Pacific exploring expedition 
has returned to New York. The expedition was headed 
by Mr. Waldemar Jochelson, a Russian scientist of 
great repute. The expedition visited regions never be- 
fore reached by a white man, and found races of people 
of whom the civilized world knows as yet nothing. Mr. 
Jochelson and his party collected 15,000 specimens. The 
collection will be installed in the American Museum 
of Natural History, and will probably excel that of any 
other museum in the world In one of the New Si 
berian Islands in the Arctic Ocean the tusk of a mam- 
moth was unearthed which is without doubt the largest 
yet found. It weighs 220 pounds. Other tusks and 
bones of mammoths were brought from the Anadyra 
River About 2,000 bone carvings, executed in a man- 
ner that would do credit to an artist of civilization, 
were gathered Eight complete sets of iron armor, 
similar to that made by the early Japanese, are also 
included in the collection 

Mr. Jochelson states that the tribes which he studied 
in Siberia all possessed characteristics in common with 
the Indians of North America. That these tribes were 
not found before was due to the fact that they inhab- 
ited a remote region, and that they have nearly been 
wiped out by disease and starvation. Some of the 
tribes had legends. language, and customs almost iden- 
tical with those of the American Indians. One ‘great 
tribe, the Yukoghirs, has been reduced by starvation 
and smallpox from many thousands to seven hundred 
persons It occupies the Kolyma_ district, which 
contains 14,000 square miles. The tribe has no rein- 
deer, but uses dogs to a limited extent. Having nothing 
to ride, they walk. Women drag the sledges in winter 
In summer the men and women dwell in tents of skins 
and boughs. In winter they live in wooden huts. The 
Yukoghirs are the remnant of a Paleo-Asiatic race, and 
are one of the small tribes which do not belong to the 
main stock of the Asiatics. Their physical traits are 
different from those of the Mongolians. They are 4 
small, slender people, well shaped, with small round 
faces. Some of the women have fair, almost white, 
Natives of the 
coast tribes are often armed with rifles. They have 
Old men and women 
children, 


skin Their religion is Shamonism. 


plenty to eat and are independent 
when they become infirm are killed by their 
in response to imperative demands supposed to come 
from spirits 
—o + 0 ee - 
A NEW TYPE OF AUXILIARY VESSEL FOR THE 
BRITISH NAVY. 

One of the latest and newest acquisitions to the 
British navy was recently launched at Southampton. 
very stout construction, 
of heavy guns in 

The hatch is of 


This is an ordnance vessel of 
specially built for the conveyance 


reserve, and other ordnance stores t 
: : ” ti) 
sufficient dimensions to accommodate the largest 
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naval guns, being feet long, while the hold is 80 
feet in length rhe vessel ij 165 feet in length be- 


tween perpendiculars, its beam is 26 feet, and its molded 


depth, 13 feet 8 inches rhe engines and boilers are 
placed aft and are protected by wing bunkers. The 
ship is provided with a long, raised quarter-deck 70 


feet in length, and a forecastie deck 26 feet in length. 


The engines are of the triple-expansion type, with 


eylinders 13’ inches, 20'. inches, and 31 inches in 
diameter by 24-inch stroke, indicating 500 horse power. 
Steam is supplied by one large single-ended boiler, con 
structed for 155 pounds working pressure 
>-e-<e 
THE HALL-MARKING OF GOLD AND SILVER IN 
ENGLAND. 


There are probably few countries where the gold 


and silver manufacturers and the public are so pro 
tected, and all possibility of fraud rendered abortive, 
as in Great Britain In England, no plate manufac- 
turer is permitted to sell, and no member would even 


attempt to purchase a piece of silver or gold plate, 
that had not received the “hall-mark.” This symbol 
is stamped upon every section of plate, and is an abso- 
“Hall-mark 
Fraudulent hall- 


lute guarantee of the purity of the metal 
ing’ is protected by the legislature 
marking is so heavily-punishable an offense, that at- 
tempts to deceive the public by means of spurious hall 

] } 


marks are practically unknown Probably few articles 


can be so easily adulterated as silver and gold, and were 
there no such protection as hall-marking in vogue, the 
public would be extensively defrauded, as the purity 
of the metals cannot be determined by cursory exami- 
1ation, but only by elaborate testing 

Hall-marking gold and silver plate in England is an 


exceedingly ancient custom In the whole of the 
United Kingdom there are only seven government assay 


offices—four in England, two in Scotland, and one in 


Ireland Although the principal office is the Royal 
Mint, London, the most important and busiest assay 
office is that at Birmingham, the center of the jewelry 
industry of England, where enormous quantities of 
articles are stamped every day. The first statute passed 
authorizing the stamping of gold and silver with its 
carat purity, was enacted over five hundred years ago, 
and the main principles then laid down, are still in 
vogue to-day The wording of the original law was 
as follows: “Because gold and silver, which is wrought 
by goldsmiths in England, is oftentimes less fine than 
it ought to be; because the goldsmiths are their own 
judges, be it ordained that henceforth every goldsmith 
put his mark upon his work, and the assay of the 
Touch belongs to the mayor and governors of the cities 
and boroughs, with the aid of the Master of the Mint, 
if there be such, putting the mark of the city or bor- 
ough where the assay is During the course of years, 
owing to the mayors of cities having become more 
deeply engrossed in more urgent municipal affairs, the 
task of testing plate originally assigned to them, has 
devolved upon the Goldsmiths’ Company 

The standard of purity is governed by the legislature. 
Pure metal is estimated at 24 carats. But pure gold 
articles, owing to the softness of the pure metal, would 
be of practically no use for commercial purposes, so a 
certain percentage of alloy is permitted, the carat value 
being reduced correspondingly Formerly there was 
only one standard in existence, and all articles which 
were not equal to this standard were destroyed But 
in view of the demand for plate articles containing 


various proportions of metal, five standards of gold and 


two of silver have been authorized by the government. 
The five old standards for gold are 22, 18, 15, 12, and 9 
carats respectively, in an alloy of 24 carats Every 
article submitted to the Assay Office must correspond 
with one of these standards; otherwise it is not stamp- 
ed, but is broken to fragments and rendered unsalable. 

The Birmingham Assay Office employs 190 hands, a 
large majority of whom are women. The amount cf 
jewelry stamped is considerable, and the work is carried 
out with remarkable thoroughness. For instance, in 
the case of gold and silver chains, every link is assayed 
and stamped, yet the fee is only 10 cents in the case of 
a gold chain, and 3 cents for a silver chain. Owing 
to the heavy business transacted at this office, the fees 
levied for hall-marking are only approximately one- 
No hollow 


plate ware less than .0076 inch thick is stamped, this 


third of those authorized by the legislature 


being the minimum thickness stipulated by the office. 
Thin wares need not be 
retailer, if required by his 
Stamped 

The plate is brought to the institution in a practically 


stamped, nevertheless the 
customer, must get his goods 


completed state. The manufacturer stamps each article 
With his own initials, and indicates upon a statement 
what the gold or silver carat value of the articles de 


posited is supposed to be. The goods are deposited 
at the office 
evening 
The plate is then taken in hand by the assayers. The 
Maker’s initials are first compared with those regis- 
tered at the offices, the articles are examined to see if 
they are quite complete, and also to ascertain if the 


in the early morning and are fetched in the 
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amount of solder required to effect the necessary joints 
is not excessive If these investigations prove satis- 
factory, a smail portion of the metal is cut or scraped 
away, and this, which is called the “diet,” is sealed up 
and reserved for the Master of the Mint, who period- 
ically tests the metal and checks the work of the assay- 
ers. The article is then passed on to the testing room, 
where exactly five grains of it are weighed out with 
delicate scales, and wrapped in a thin sheet of lead 
ready for the assay 

There are two consecutive methods of testing gold, 
and two alternative processes for assaying silver. For- 
merly the metals were tested by simply rubbing the 
plate with a piece of hard, black, smooth stone, and 
then weiting the “touched” pieces with the tongue, 
which operation divulged the various tints that distin- 
guish one rare metal from anotheé But this process 
is far too primitive nowadays, when metals can be so 
easily and closely adulterated, while too much also 
depends upon the judgment of the operator, for any 
reliable estimation of the purity of the metal to be 
gained, though it is still employed for certain purposes. 

The testing process for gold, recognized by law, is that 
known as the “dry” process, but there is alsoeanother 
method known as the “wet,” which is more efficacious 
and quicker than the former, and is indeed rapidly su- 
perseding it. The dry process is utilized in the testing 
of both gold and silver. The five grains of meta! ob- 
tained from the article is rolled up in the small sheet 
of lead, and placed in a small cupel containing calcined 
bone. The vessel is then heated over a gas fire in an 
air furnace, the result of which operation is that the 
base metals alloyed with the gold or silver oxidize, 
and are absorbed by the calcined bone. The small 
pill of gold left in the cupel is then weighed, and by 
deducting its present weight from the five grains 
which it weighed before cupellation, the proportion of 
gold or silver in the plate can be ascertained. For 
testing silver by this dry method, nothing more is 
necessary, but as silver is alloyed with gold, a further 
operation is necessary to extract the silver from the 
rarer metal. The second operation is technically called 
“the parting,” and consists of boiling the small pill of 
gold, which by the way has been treated with a quan- 
tity of silver to facilitate the dissolving of silver al- 
loyed with the gold, in a platinum vessel containing 
nitric acid. This solution rapidly dissolves the silver, 
When all the 
silver has been extracted from the gold, the latter metal 


but exercises no effect upon the gold. 


is so brittle that it cannot be handled, and therefore 
has to pass through an annealing process, after which 
it is weighed, and, by comparing its present weight 
with the original five grains, a correct estimate of the 
quantity of gold in the assayed article is obtained. 

In the “wet” testing process, so far only utilized for 
silver, the latter metal is plunged in nitric acid and 
dissolved, and solutions of iron and salt are added by 
means of graduated pipettes. Common salt may be 
employed, but better results are gained with sulpho 
cyanide. This test is based upon the principle that 
a certain quantity of salt solution will precipitate a 
certain quantity of silver before acting on the iron. 
Therefore, if the liquid in the glass vessel is not dis 
colored by the iron, the vessel contains at least the 
standard quantity of silver. Then if is necessary only 
to compare the sample with one prepared for standard 
silver, and the assayer can immediately ascertain 
whether the sample is equal or below the standard. 

After passing through the tests, the articles are 
stamped, or “hall-marked,” as it is called. This pro- 
cess is simultaneous with the assaying. For goid arti- 
cles, the standard marks are a crown and the carat 
number for the two highest carat standards—22 and 
18 carats respectively—this number being followed 
by decimals representing the proportion of gold in the 
alloy for the 15,12, and 9-carat quantities. The number 
is followed by the symbol or mark of the assaying of- 
fice, which in the case of Birmingham is an anchor, 
while the year in which the assay was made is rep- 
resented by a letter. At last come the manufacturers’ 
initials. Although the hall-marks are stamped boldly 
upon the article, some makers are agitating for them 
to be imprinted with still bolder marks, and also for 
the addition of further marks, as customers are always 
guided in the choice of wares by the hall-mark, know- 
ing full well that the article is as represented, and 
that no fraud is being practised. By the foregoing 
series of marks it is possible to ascertain by reference 
to the hall-mark, the manufacturer, the year of assay, 
quality of gold, and the office in which the article was 


979 
8, 272, 


assayed Last year 407,698 ounces of gold, and 3, : 
950 ounces of silver were hall-marked at Birmingham. 

Every article submitted to the Assay Office is re- 
turned marked. If it does not correspond to the manu- 
facturer’s statement of the carat value, it is smashed 
to pieces, and returned to the manufacturer, in frag- 
ments to be remade. Under no circumstances whatever 
is gold or silver plate delivered from the Assay Office 
without the hall-mark. If a private person wishes to 
ascertain the carat value of a piece of gold or silver 
plate, procured abroad, and submits it to the Assay 
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Office to be tested, it is duly assayed, and the owner 
informed of its carat value, but if it does not corre. 
spond to one of the standards, ..o matter what its value 
may be, it is smashed and returned to the owner in 
Last year 2995 ounces of gold plate, and 3804 
ounces of silver plate were destroyed for being under 


pieces 


the manufacturers’ statement valies. 

Extreme precautions are observed to prevent fraudu- 
lent hall-marking, or the stamping of articles with a 
higher carat mark than they actuafly are; and to pre- 
vent ruthless breaking owing to deficiency in carat 
value. One assay master and two warders are com- 
pelled by law to be present when any plate is being 
marked or broken. To prevent tampering with the 
hall-marking dies, they are always kept in a strong 
box, whenever they are not in use, fitted with three 
different locks, the key of each lock being retained by 
one of the trio These precautions are absolutely 
necessary because the manufacturer is entirely at the 
mercy of the assayers. The manufacturer suffers no 
loss from the abstraction of the “diet” for the master 
of the mint, but the amount is voluntarily surrendered 
by the office. 

_——— ++ —— 
SCIENCE NOTES. 

Through the liberality of George W. Perkins, of New 
York, an expedition was sent by the New York Botan- 
ical Garden to Nova Scotia and Newfoundland. The 
expedition has secured 12,000 specimens of over 2,000 
species of plants. A third of the specimens are marine 
plants. 

The recent expedition sent to north Montana by 
the New York Botanical Garden has done much in the 
interest of scientific botany. Many Alpine forms of 
plants were discovered. Ample statistics were se 
cured establishing the variation of plant life caused 
by temperature and latitude, and of the general ver- 
tical distribution of flora. 

Recently at an auction sale in London which was 
judiciously advertised, an egg of the great auk was put 
up which after some lively bidding was knocked down 
for $1,260. That is said to be a very good price. But auk 
eges have been sold in London for as much as $1,600. 
The reason for these enormous prices is naturally 
to be found in the scarcity of the eggs. The bird is 
extinct, and not over seventy of its eggs are in exist- 
ence. 

Charles Rothschild has, perhaps, the most curious 
museum of any collector in Europe. At Tring Park 
he keeps thousands and thousands of fleas. The mu- 
seum is in charge of Dr. Jordan. Wvery animal and 
bird has its particular kind of flea. Very many have 
several different kinds. It clearly follows that the 
gathering of fleas affords diverse material for the col- 
lector. In the Rothschild collection is one mole flea 
(Hystrichopsylla talpw) a fifth of an inch in length. 

Charles Gilmore, of Laramie, and E. B, Cavell, who 
have been at work all summer in the fossil flelds at 
Medicine Bow for the Carnegie Institute at Pittsburg, 
have dropped their work for the winter. The sum- 
mer netted them about a carload of fossils, which will 
be shipped to Pittsburg. The finds were numerous 
and valuable, though no astonishing results followed 
their labors. Walter Granger, who is at work in the 
Medicine Bow field for the American Museum of Nat- 
ural History of New York, also has a carload of 
fossils to go forward, but he will remain in the field 
for time being. He reports a large number of curious 
and valuable finds, and expects to return to this field 
next summer. 

Hungarian dentists and chemists claim to have dis- 
covered a valuable local anwsthetic, an alkaloid, nerv- 
ocidine, the hydrochloride of which is stated to have 
similar properties to cocaine, but to produce a much 
more lasting an@wsthesia. The base is obtained from 
an Indian plant, “Gasu Basu,” the properties of the 
leaves of which were first discovered by D. Dalma, 
who successfully employed them in painful pulpitis 
with such good results that he reported that the drug 
might displace arsenic for dental purposes B. von 
Fenyvessy has investigated the properties of the alka- 
loidal hydrochloride, as prepared by Dalma, which is 
a yellow, amorphous, hygroscopic powder, readily solu- 
ble in water. It produces marked anesthesia of the 
cornea in 0.1 or 0.2 per cent solution, which is very 
persistent, and a 0.1 per cent solution brushed on the 
mucous membrane of the cheek also gives marked 
anesthesia. Stronger solutions, exceeding 0.5 per cent, 
produce irritation of the cornea, and a 2 per cent 
solution causes ulcerative keratitis in dogs and rabbits, 
which lasts ten days, during which period the anwsthe- 
sia also lasts. It does not appear to produce anwesthesia 
by subcutaneous injection. Its general effect is that 
of a paralyzing poison. Although its anesthetic effect 
is much more prolonged than that of cocaine, the 
length of time necessary before this effect supervenes, 
the irritation caused by the drug, and the toxic symp- 
toms it produces, do not point to the probability of its 
being of general service, except perhaps in dental 
practice.—Lancet. 
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A PNEUMATIC COATING MACHINE. 
Pneumatic painting has within recent years devel 
oped fo such an importance that a description of the 
machine by which the work of coating a surface is per 
formed may not be without interest to our readers 
as it is manufactured by its originator, 
Mich 
fitted 


an eight-inch boiler-tube recep 


rhe machine 
Mr F. E. Hook, of 


contained air and 


Hudson, comprises a self 


liquid pump, with a special 


expansive plunger, and 


tacle in which the liquid and air are 


compressed The apparatus thus com- 
prised is mounted upon a substantial plat- 
Attached receptacle 

valves above the 


other at one side of the pump in a spe- 


form beneath the 


are two located one 
playing in re- 
The suc- 
this 
Into the L 


cial valve-chamber, and 
movable brass seats and cages 
tion-opening at the under side of 
valve-chamber is L-shaped 
thus 


formed is screwed a piece of one 


inch pipe to which the wire-wound suc 
The suction open 


ing leading into the pumping-cylinder is 


tion hose is attached 


placed about one and one-half inches 
above the bottom of the cylinder, and is 
connected with the lower valve chamber. 
It is the object of this construction to al- 
low the plunger to close the suction-open- 
ing on each down stroke, thereby crowd 
ing every air through 
the upper valve into the receptacle. From 
this that the 
liquid can never come in contact with the 
Indeed, the liquid 
does not enter the cylinder at all, because 


drop of liquid or 


construction, it follows 


packing of the plunger 


on the upper stroke of the cylinder the 


lower valve is opened and the 


into the 


liquid 
is drawn valve 
where 
valve is closed and the up 
liquid 
valve into the recep 


through lower 
The 
by the lower 
per valve 

through the upper 


chamber down stroke 


opened, forces the 
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cleans the valves. The air pumped in while the recep- 
tacle is full of liquid passes to the top of the recep- 
agitating the liquid 
stantly By spreading the liquid into a thin 
through the medium of a special nozzle it is possible 
to apply a coat more evenly than otherwise and 
without the streaky appearance given by the brush. 

prevalent opinion, the pneumatic 
If the filmy mist falls to the 


tacle, thereby stirring or con- 


mist 


Contrary to the 


coating machine is clean. 
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in scooping the soil from the 
depositing it 
The 


with large base dimensions, and 


these levees consists 


channel of adjacent water cours:s and 
upon the boundaries of the land tu be reclaimed 
levees vary in height 
are calculated to resist a heavy pressure from the out- 
side. The lands are kept dry by a system of intersect- 
ing trenches draining the water inio a depression from 
which it is pumped by steam power 

A dredger, claimed to be in some respects the largest 
ever constructed, has just been completed 
by the Golden Gate and Miner Works of 
San Francisco. It is designed for build- 


ing a levee on one of the most considerable 


of the islands in the Sacramento River 
delta The boom is of extraordinary 
length and describes a circle having a 


diameter of 310 feet, allowing the employ- 


ment of material at great distance from 
the shore line, and thus lessening the 


danger from sliding banks. 

The dredger is of the common “clam 
shell” type with hull 140 feet long, 50 feet 
wide and 11 deep, built of 12 by 12 tim 
bers. It has two longitudinal bulkheads 
extending from cross keels on to deck tim 
bers, and two cross bulkheads constructed 
of 12 

There are 


inch square timbers 


three stationary spuds and 
one fleeting spud, each 30 inches square 
and 70 feet long. The engine is of the 
double cylindet 
type, with two 14-inch cylinders working 


41-inch cylinder. The 


compound high-pressure 
into a low-pressure 
horse power developed is about 500. 

The boilers are 7 feet high and 131% feet 
long, of the Scotch marine type. Oil is 
the fuel employed. 

The 
structed of 24-inch timbers spliced in the 
The unusually 


with a spread of 14 feet; 


boom is 155 feet in length, con- 


center bucket is large, 


though denomin- 





ated a six-footer, it has raised in one lift 


= PAINTING A FREIGHT CAR WITH THE PNEUMATIC COATING MACHINE. a load of 14 cubic yards, weighing 25 

The plunger is so arranged that it can tons (see illustration), of soil composed 
be withdrawn through the top of the cylinder by remov- floor, it is hardly noticeable. In painting by brush, of sand and clay such as the beds of California rivers 
ing two bolts Furthermore, it can be instantly ex huge drops often fall to the floor The application in lowlands consist of One round trip of the bucket 


panded without necessitating its removal from the 


cylinder, simply by disconnecting it from the ful 


crum, forcing it into the 


and 


bottom of the cylinder, 


tightening the plunger-rod 
ing, which is controlled by 


at the extreme 


The discharge-open 
a special valve, is located 
lower end of the receptacle, the bottom 
part of which is oval, so that every drop of the liquid 
is forced out of the receptacle 

Any length of pneumatic air hose can be used: for 
when the discharge valve is open the hose becomes a 
part of the receptacle, increasing its capacity to the 
extent of the additional volume of the hose. By means 
of an eight-foot extension rod or tube the liquid can 
be spread fourteen to sixteen feet overhead without a 
Within 


which gives the operator complete control 


seaffold or ladder this extension rod is an 
other valve 
of the discharge, even though he is working one hua 
dred feet away from the machine. A specially designed 
nozzle at the end of the extension rod gives to the 
liquid a 


motion 80 


whirling 
that 
there is no possi 
bility of clogging 
the outlet This 
special nozzle, in 
connection with 
the 


air, atomizes the 


compressed 
liquid so that a 
fine, filmy mist is 
formed which 
penetrates every 
where 

The 


the construction 


merits of 
of the machine 
are obvious rhe 
pump has simply 
to compress the 
liquid and air, 
and is not used 
as a means of dis 
charging the 
liquid The air, 
confined above the 
liquid, forces the 
liquid out through 
if the machine 


is not 


the discharge-hose and nozzle, so that 
is charged with liquid and air, it 
operate the pump handle in order to empty the recep- 
tacle. The chemicals in the liquid cannot reach or de 
stroy the plunger-packing; for they do not pass through 
the plunger. Since the valves are located at one side of 
the plunger, they cannot become clogged with sedi- 
ment. By providing concave seats and giving the 
valves a rolling motion, each stroke of the handle 


necessary to 


A GIANT DREDGER. THE BUCKET HOLDS 


of the machine is wide, but has found its chief use in 


warehouses, factories, and for painting large surfaces 


of any kind. whether they be rough or smooth In 
painting rough surfaces the saving in time and labor 
is particularly marked; for the fine spray permeates 
every crevice, and the work is far better done than it 
could be by hand and brush 

a oe oe 

DREDGER FOR LEVEE BUILDING. 

BY ENOS BROWN, 

At the junction of the Sacramento and San Joaquin 
Francisco Bay are large tracts, mil 
With 
each succeeding flood these lands are eubmerged, but 


Rivers with San 


lions of acres in extent, known as “tule” lands 
as the waters subside vegetation of the rankest char 
acter quickly appears and develops with a profusion 
and luxuriance surpassed nowhere else in the world 
is composed of alternate layers of vegetable 
whea re 


The soil 
rivers, and 


mold and silt, deposited by the 





claimed has proved of extraordinary fertility, pro 


ducing crops of grain, other vegetables 
that surpass belief. To reclaim all the tule lands is a 
task involving so great an outlay of capital as to be 
beyond the financial capacity of the present generation 
But much has been accomplished in this direction, and 
at the present time some hundreds of thousands of 
acres have been leased and placed beyond danger from 
the yearly floods. The method employed in building 


potatoes and 


25 TONS; AND THE BOOM IS 155 FEET LONG. 


is made in 60 seconds, and in a day's work of 22 hours 
the dredger can handle 10,560 cubic yards of material, 
hough the average of day’s work is about 8,000 

—>-<o- = 
4 New English 


The submarine boat “A 1,” 


Submarine Boat, 
built by Vickers Sons & 
Maxim and the Admiralty, was tested in deep-sea ex- 
periments ‘in the Irish Sea recently 

After several days’ speed trials at the Barrow Docks 
the vessel was towed out before daylight to about five 
Walney 
were laid down for a long course, and soundings were 
A heavy sea 


miles from Island Large casks with flags 
taken for several miles in the vicinity 
was running, and there was a thick mist. 


The boat was quickly submerged and traveled sev 


eral miles, not returning to the surface for some hours 
A depth of from ten to fifteen feet was obtained. Ma 
neuvers in and out the flag marks showed that the ves 
sel answered her rudder with great rapidity in whichever 
direction it was 
desired to go. She 
was brought 
promptly to the 
surface on several 
occasions and was 
submerged with 
equal rapidity 
The surface trials 
were then run 
and the _ speed 
showed consider- 
able improvement 
over boats of the 
Holland t y p @. 
The naval author 
ities maintain the 
utmost reticence, 
making it impos 
sible to obtain ac 
curate details. It 


is believed that 
the “A2,” “Ad 
and “A 4,” which 
are now being 
built, will be more 
formidable than 
any with which 
trials have been made by foreign powers. The “Al 


returned to Barrow after dark It is believed she will 
be fitted with a new petrol engine for the purpose of 
charging her electric batteries and propelling her on 
the surface with greater speed than has hitherto been 
obtained 

It is claimed by the builders that this new vessel 
far more powerful and efficient than the American 
boats of the Holland type. ' 


is 
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TRANSPORTING THE 16-INCH GUN TO SANDY HOOK. 
After over half 4 decade being spent in its con 
struction, the army 16-inch gun has at 
completed and shipped from Watervliet Arsenal to the 
The task 
this easy 
gun itself’ weighs about 300,000 pounds, and 


new last been 


Government Proving Ground at Sandy Hook 


of moving great piece of ordnance was no 


The 
during its 
moved from the rough forgings in the process of turn- 


one 


construction about 68,000 pounds were re- 


ing down and boring out the variou., tubes, 
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Hempstead and Long Beach on Long Island, while to 
the southwest it could throw its shells half a mile be- 
yond the Atlantic Highlands. Keyport and Perth 


Amboy, Westfield and Millburn in New Jersey, would 
be within reach, while its huge projectiles would pass 
far overhead above Orange, to fall some seven miles 
distant in the valley beyond. 

In transporting the gun to Sandy Hook, a special 
car with very heavy trucks was prepared to take the 





hoops, ete., of whi h the gun is built up 
This unwieldy and somewhat out-of-date 

piece of ordnance was designed for 

sea-coast defense The Endicott Board, 


in providing a general scheme of sea-coast 
United 


proposed that in addition to a large num 


defenses for the States seaboard, 
rifles of smaller cali- 
New York should in- 
eighteen of the 16-inch 


mount 


ber of breech-loading 


bers, the defenses of 
clude no less than 


guns It was also proposed to ten 


and four 


which 1s 


Francisco 
The 


was 


guns at San 
Roads 
Hook 
the 


of these 
at Hampton piece 


now at Sandy constructed as a 


being, if this 


to push through 


test weapon, intention 





should prove satisfactory 


the completion of the other guns. Al 


though in England and Italy there are to 
be found guns of somewhat larger caliber 
are not so powerful she 
17.75 


weighing 2,000 pounds, with a 


than this, they 


Italian gun of inches caliber throws 


a projectile 


muzzle velocity of 1,700 feet per second, 
and a muzzle energy of 40,000 foot-tons 
The English Armstrong gun of 16.25 inches 


caliber throws an 1,800-pound projectile 
with a muzzle velocity of 2,100 feet per 
second and a muzzle energy of 51,000 foot 
tons. The new 16-inch gun of the army 
was originally designed to be fired with 
the old brown powder It is calculated 
with a powder pressure in the chamber of 


37,500 pounds per square inch, the gun will 


throw a projectile weighing 2,370 pounds, 


with a muzzle velocity of 2,300 feet per 
second, and a muzzle energy of 88,000 foot 
tons; but in the forthcoming tests of the gun at Sandy 
Hook, the actual velocity secured will depend upon 
the particular quality of powder that is used. In any 


case, the results of the trial will be watched with great 


interest by artillerymen, not only in this country but 


the 
seen from the accompanying photographs 


throughout world 


It will be 


that the gun does not differ in external appearance 


from the standard, heavy, breech-loading rifles of our 


a heavy jacket 
the 


army It consists of a long inner tube 


inclosing the tube and extending from breech to a 


distance of about 6 feet beyond the trunnions, a series 


of chase hoops reaching from the jacket to the muzzle 


and the jacket hoops which inclose the jacket and ex 
tend from the breech for about one-half the length of 
the gun From breech to muzzle the gun measures 49 
feet 3 inches its diameter at the breech is feet 
and at the muzzle 2 feet 

4 inches. The projectile is r 

5 feet 4 inches in length 

and 16 inches in diameter 

and it weighs 2,370 

pounds With a velocity 


of 2,300 feet at the muzzle 


it will penetrate £2 
inches of steel 

Major J. M 
many 
the Artillery School for Of 
Monroe, Va., 

the 


Ingalls, for 


years instructor at 


ficers at Fort 
calculated 


has trajec 


tory of the projectile when 





the gun is given an eleva 


tion of 40 degrees, and the 


muzzle is 


rhe 


would be 21 


velocity at the 
2,500 feet per second 


extreme range 


miles, and the maximum 
elevation obtained by the 
Shell in covering this dis 
tance would be 30,516 feet 
That is to say, if Mont 
Blanc were placed upon 
Pike’s Peak, the 16-inch 
Shell would pass entirely THE 16-INCH GUN 
clear of the two moun 
tains, and would descend 
to the earth at a point 21 miles distant To further 


show the great theoretical range of this piece, we may 
Suppose the the 
New York, and mounted in a carriage which would allow 
of an angle of 


gun to have been set up at Rattery, 


elevation for firing of 40 degrees. If 
the gun were fired to the north, it would throw its shell 
considerably beyond New Rochelle on the Sound, while 
Tuckahoe and Hastings on the Hudson could be bom- 


barded. The circle of its zone of fire would include 
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test of it may be, it is certain that its mate will never 
be built, The tondency to-day is toward the construc- 
tion of lighter and longer weapons, with much greater 
rapidity of fire, with flatter trajectory, and firing high 
explosive shells. 
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Sverdrup’s Discoveries, 
The long dispatch sent by Capt. Sverdrup from 


northern Norway, says the New York Sun, conveyed 
no exact idea of the lands he found to the 
west of Ellesmere Land and Grinnell Land 











in the hitherto unexplored region north of 
the Parry Islands. Later information 
shows that Sverdrup discovered two land 
areas that are comparable in size with 
some of the larger known isiands north of 
this continent. 

He found, in the first place, that the 
coast of Ellesmere Land extends 
some seventy miles almost due west of the 
point where it was supposed by Inglesfield 
to turn to the northwest. The south coast 
has, therefore, doubled the length hereto- 
fore represented. Sverdrup thinks the 
earlier explorers were deceived in mapping 
Cape Eden and the Victoria Islands on 
this supposed northwest coast by the 
mountains of Ellesmere Land peering 
above masses of fog. 

The south coast thus extends nearly to 
the island of North Kent, from which it is 
separated by a strait about two miles in 
width. Northeast of North Kent Sverdrup 
found that Ellesmere Land is greatly nar- 
rowed by a very deep and wide bay pene- 
trating far to the east Following thr 
coast along the very winding shor 
line he found a narrow channe! about 20¢- 
miles in length, which washes the shores 
of northwest Ellesmere Land and south- 
Grinnell Land on the east and a 
hitherto unknown shore line on the west. 


south 





west 


west 





TRANSFERRING THE GUN FROM THE CARS TO THE 250-TON FLOATING or 


DERRICK, 


Here it was 
derrick 


River 
large floating 

Wrecking Company. 
250 tons, 


the Hudson 
deck of a 


to tidewater on 
the 
owned by Merritt-Chapman 
The the 
consequently there was a wide margin over the weight 


gun 
transferred to 
the 
lifting capacity of derrick is and 
of the gun, which is, as we have stated, about 300,000 
The then down the 
River to the Erie Basin, and from thence to the govern- 


pounds gun was towed Hudson 


wharf at Sandy Hook, which had been specially 
the gun 


transferred to its special car, which had been brought 


ment 


strengthened for its reception Here was 


down on the barge with the gun 
the 
provide a special mount 


gun it will be 


Just what 


For the testing of necessary to 


kind of a mount 


will be used has not yet been determined, and, indeed, 
it is something of a problem. The heaviest guns at 
present in use in the army weigh about 64 tons, and 


This new land, which may consist of two 
more islands, extends about 200 miles 
north and south. Its westerfii shores were 
seen for sixty or seventy miles north and 
south of the seventy-ninth parallel, so that the land 
mass in that has an extension and west 
across six degrees of longitude 

To the west of this large land and north of North 
Cornwall, the most northern land in these seas known 
the time of Sverdrup’s explorations, another 
great land mass was discovered and a sledge journey 
was made clear around its coasts. It extends to the 
northwest from the seventy-eighth to the 
about hundred and forty 
It is oblong in shape, and its mean width may be 
eighty miles. Its coasts are deeply in 
dented and it may consist of two islands. 

These discoveries show that land extends far to the 
north of the Parry archipelago, and that the new land 
masses are larger than any among that group of islands. 

No land was seen to the north or west of these isl- 
ands; but 


region east 


up to 


about 


eightieth parallel, or one 
miles. 


seventy to 


there is no 








ON SPECIAL CARS FOR TRANSPORTING FROM THE ARSENAL TO THE 
HUDSON RIVER. 


it will be understood that a piece of more than double 
that weight, with considerably more than double the 
energy, will require a very special mount for testing. 
that the mounting used in the 
test of the Gathmann gun might be remodeled for the 
purpose; but we fail to see how this could possibly 
be done. As a matter of fact, the development of 
modern ordnance has been so rapid that the 16-inch 


gun is quite out of date, and however successful the 


It has been suggested 


eee ground for asserting that 
more land does not exist 
there, and that the Ameri- 
can Arctic archipelago is 
not very much larger than 
the land areas thus far 
shown on the maps. 
~— oe 

The British Admiralty 
committee on torpedo boat 
destroyers began an inves 
tigation on November 28 
into the of the 
backs of torpedo boats by 
making efforts to break 
the torpedo boat destroyer 
“Wolf” in half. The ex 
periment is the 
markable and, 
the most costly ever taken 
for naval research The 
cost of building the “Wolf” 
was $1,250,000. 





weakness 


most re- 
perhaps, 


It is likewise designed 
to test the effect of wave 
action upon destroyers 


The accident to the “Co 
bra” seemed to show that 
the breaks when a 
wave lifts the boat amidships, or when she is lifted 
in such manner that the wave is hollowed beneath her 
The “Wolf” was alternately hung in the dock 
stern in special cradles having no 


back 


middle 


by the bow and 
support amidships. Then she was hung by the midship 
section without the ends being supported. The result 
has not as yet been published, It goes without say- 
ing that the data secured will be of immense value in 


the designing of future destroyers. 
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NEW YORK AND BROOKLYN RAPID TRANSIT SUBWAY. 


rhe new section of the Rapid Transit Subway now 
under cor mn from City Ha Park, Manhattan 
t Piatbu ul Atlant Avenue Brooklyn is in 

me resp mo mportant link in the whole 
rapid tra vay cheme Indeed, it was only 
the resiri | imposed by what is known as the 
“debt limi that prevented the Rapid Transit Com 
mission fror neorporating this section in the 
original contract for the Subway As soon, however, 
as the legal borrowing powers of the city permitted, 
enders for the construction of this line were invited, 
and the contra vas let in the present year to the 
const! n ym par which has the first work in 
hand Such excellent progre has been made on the 
first contract, tha confidently expected by the 
er actor that they wi have trains running over 





he greater part of the road by the first of January, 
1904 As the re t of the introduction of a new sys 
tem of construction for the side walls and roof of the 
Subway. i j expected by the contractors that they 
have the new line finished from City Hall Park 
to the Battery in eighteen months time The tunnel 
beneath the Bast River will take about three years to 
construct 
rhe new extension, which will be a two-track struc 
ture, will start from the end of the present Subway at 
the intersection of Park Row with Broadway, and it 
will extend beneath Broadway to the Battery, where 
there will be a loop for the use of the Manhattan 
trains, that will make the return trip to Harlem and 
beyond. On tl portion of .ne line there will be four 
stations: at Fulton Street, at Rector Street, Bowling 
Green, and on the loop at South Ferry opposite the 
Staten Island Ferry terminal In some particulars 
the construction of the Broadway line will be imilar 
to that of the Subway already built rhe new method 
of construction will be applied to the roof of the Sub 
way, which, instead of being composed of stee! I-beams 
placed transversely to the line of the Subway, with 
concrete arches turned in between the I-beams, will be 
formed of a mass of concrete of uniform thickness with 
f-inch steel bars embedded in the concrete near its 
under and upper surfaces These bar vi e tran 
versely to the center line of the Subway, and w af 
ford the necessary tensile strength t« T oncreté 
mass. The side wa vill be of the same construction 
as in the completed Subway, and will consist of ver 
tical I-beams, spaced 5 feet apart, with concrete arches 
between them, and a backing of brick or terra cotta, 
as the case may be rhe I-beams will be retained in 
the side walis down Broadway, in order to provide 


unyielding abutments for shoring the foundations be 


neath the tall buildings that line that thoroughfare 
The southerly end of the Bowling Green station 
platform will be ocate on the west side of State 
Street, about opposite the center of the new Custom 
House, and at th point will commence the terminal 
loop, which will extend below Battery Park, as indi 
cated on the accompanying plan The station will be 
on the outer side of the loop, and in general will lie 
opposite the termina stations of the various ferries 
that center at South Ferry There will be two tracks 


throughout the op, the outer of which will be devoted 
to the through travel, the inner tra being used for 
the storage of trains 

At the point where the loop commences, the two 
tracks of the Brooklyn connection will switch off from 
the Broadway tracks, and will be carried through the 
loop in a separate tunnel, on lescending grade to pass 
beneath the East River These tracks will lie in a 
single tunnel unt they approach the South Ferry 


station, when they will separate and each track will be 


carried in its own tube until the Brooklyn shore is 
reached, when they w unite again in a single tunnel 
This arrangement shown very ciearly in the plan 
and in the large sectional view taken through the sta 
tion and through the two East River Tunnel tubes 
Considered as a transportation center, South Ferry, 
already an important point, will become one of the 
most important points of concentration in the world 
The situation is shown very clearly in the front 
page drawing referred to In the first place, we 
have the levated systen which here receives and 
dispatche ts trains from and to the four great arte 
ries of elevated travel that extend through Manhattan 
Island. Immediately below these is the stopping and 
starting point for the ca of the great Metropolitan 


Street Railway system; whie in the next plane below 
them wil! be the station of the Rapid Transit Subway, 
through which wi pass the subway traffic of the 
Bragx and Manhattan Island, and also the suburban 
ears of the New York Central, Harlem, and the New 
Haven Railroads. In the fourth plane of travel we see 
the two ubee of the Brooklyn extension through 
which will irculate the traffic between Manhattan 
and Long Island The Bast River tunnel tubes will 
descend on a grade of 3.1 per cent until they reach the 
center of the East River, when they will rise on the 
same grade to enter Long Island beneath Joralemon 
Street in Brooklyn, the subway will pass below 


Joralemon Street to the Borough Hall, where there will 
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be a station; it 


will then pass beneath Fulton Street 
with a Hoyt to Flatbush Avenue, 
where there will be another station, and will continue 
up station at the junction of 
Flatbush The construction of 
the tubes beneath the river will differ according to the 
Where 
built 


inches of 


station at Street 


Avenue to a 
Atlantic 


Flatbush 
and Avenues 
quality of the material that is passed through 
the 
lining of 15 


the excavation is through rock tubes wil! be 


of sheet steel, with an internal 


concrete; but where the excavation is through sand or 
gravel, or any of the softer materials, the tube will 
be built in sections of segmental, heavy, cast-iron 
plates, with strong internal ribs, the sections being 


strongly bolted together as construction proceeds, and 


the completed tube being lined internally with beton, 
which is filled in flush with the inner edges of the 
ribs 

In conclusion, reference should be made to the 
aided importance which is given to this loop, and also 


to the loop which has been constructed below City 
Hall Park, by the announcement of the New York 
Central and Hudson River Railroad Company that 
they intend to run two connecting tracks from their 
system at Forty-second Street, to connect with the 


Avenue By this connec- 
New Yor! 


roads, which 


Subway under Fourth 


trains of the Central, the 
New 
operated electrically 


Hall the 


be desired 


the suburban 


the 


tion 


Harlem, and Haven are to be 


will be able to proceed to City 


Park, or to tattery, or to Brooklyn, as may 


and suburban residents living as far out 


White 
travel 


will be 
their 


as Peekskill Plains, and Portchester, 


their homes to 
New York or 


cars It is but 


enabled to from respective 


Brooklyn without 


the 


places of business i: 


engineers 
the 
Cen 


change of due to 
of the Rapid 


possibility of a « 


Commission to state that 
the New York 
Rapid Transit 
forethought in making special pro- 


lransit 
onnection of 
tral tracks with those of the Sub 
is due to their 
for this 
Avenue 


from the 


way 
connection at Street and 
With a accommodating the 
New Yorl Road Rapid 
Commission engineers separated the two-track 
rin 
Forty 
left 


vision Forty-second 
Par! 


tracks 


view to 


Central the 


Transit ! 


tunne which beneath Park Avenue from Thirty 


fourth Street to second Street, and swung them 


over to right and leaving room for future tracks 


between them At the same time they suggested to the 


New York 


ing this 


Central Company the advisability of mak 


connection; and although the latter company 


rejected the overtures at tha. time, they have recently 
announced that as part of the scheme for depressi 1g 
their terminal station at Forty-second Street, they are 


contemplating the construction of two tracks from this 


terminal, to connect with the Rapid Transit tracks on 


Park Avenue between Thirty-fourth and Forty-second 
Streets. The importance of this work, and the advan 
tage of having the Subway tunnels located in such 
position that the connection of the two systems can 


be carried out at once, will be evident 
a ek = 
Opening of the Nile Reservoir. 


The 


December 10 


great Nile reservoir and dam were opened on 
in the presence of the Khédive 

The opening ceremony took place in the afternoon, 
when the Khédive turned a key which put the electric 
whereupon the sluice gates were 


machinery in motion 


opened and a great body of water rushed through 
them 

The Duchess of Connaught then laid the last stone 
of the dam 

It is estimated by Lord Cromer, the 8ritish Agent in 
Egypt, that the Assouan dam, which has cost about 
$12,500,000 will increase the agricultural earning power 
of Egypt $13,000,000 every year—in other words, that 
it will pay a percentage of over 100 every twelve 
months The dam will permit the additional irrigation 
of 1,600,000 acres, and it is estimated that it will pro- 


vide an additional revenue to the Egyptian govern- 


$1,900,000 a year 

— —< 
The Supplement, 

German electrical machinery for iron and steel plants 


ment of 





Current 


is the subject of a copiously illustrated article treated 
by Mr. Frank C. Perkins, in the current SupPLEMENT, 
No. 1407. Other articles on electricity deal with elec- 
trical waves and the human brain, and the deteriora 
tion of storage battery plates The Manhattan-Brook 


the treated 


another page of the Screntiri 


Rapid Transit Subway on 
AMERICAN, is fully dis- 


with 


lyn branch of 


cussed Automobilists will doubtless read in- 


terest an account of the Charron, Girardot, and Voigt 


Gasoline Automobile Mr. R. L. Ardrey historically 


surveys the harvesting machine industry Another 
article of historical interest is a chronological account 
of the piano and organ Wood paving is made the 


subject of a paper by Mr. B. T. Wheeler. “The Animal 


Worship of Ancient Times” is the subject of an article 
which deals with many curious customs, which will 
doubtless be of unusual ethnological interest In 


telfast meeting of the 


his presidential address to the 
British 
Prof 
of Tyndall toward evolution, 


Association for the Advancement of Science 


James Dewar incidentally discussed the attitude 
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Automobile News, 





Mr. Edge believes it would be an excellent thing to 
arch for a substitute for the pneumatic tire, which 
the cause of a great deal of the trouble encountered 


But whatever device may 


must 


in automobiling be taken up 
the effect of 
the automobile, but also 
from the strains which the 


in its not minimize 


jolting upon the 


place, it only 
occupants ol 
relieve the 


engine pounding 


of hard tires upon a rough road would impose 
Asa 
at the 


result of the failure of the human time-keepers 


Deauville races, when one of the stop-watches 


became deranged and lost seven seconds, thereby much 


astonishing the world by new records, some new au- 


tomatic apparatus has been considered necessary. 


Among the devices of this character which have recent- 


ly been proposed is an electrical time-keeper. The ap- 


paratus consists of a box containing a chronometer 


regulated to work without gaining or losing. The me- 


chanism includes toothed wheels, which unwind 


a reel of thin tape or paper marked off in millimeters. 
A device which does not seem to receive from the 
makers the attention which it merits is the sprag, the 


iron rod suspended from the rear axle to hold the car 


on a grade in case brakes do not operate or are not 
in use Too often the sprags fitted te heavy large cars 
are altogether too slender for the purpose; often they 
are stout enough, but so short that the car would be 
certain to ride over them. It is not often that the sprag 
is needed, but when it is wanted the need is great and 


immediate, and not only the car, but the lives of fts 


occupants may depend upon the apparently insignifi- 


cant device.—N. Y. Times 

The first section of steel roadway proposed by Gen 
Roy Stone before the Automobile Club last March was 
laid recently in Murray Street between Broadway and 


Church Street Another half-mile section is to be laid 


shortly uptown on St. Nicholas or Seventh Avenue, and 


a third section will afterward be put down in the sub- 
urbs Thus the new roadway wil! receive a thorough 
test under all kinds of traffic The mile of specially 
rolled steel rails was presented to the Club by Mr. 
Schwab, and is being laid at the Club’s expense under 
the supervision of Major F. B. Jones, U. 8S. A. Full 
particulars of this novel form of roadway were pub- 
lished in SuprpLeEMENT No. 1371 

In an interview with a representative of the Euro- 
pean Herald, S. F. Edge, the winner of the Coupe In- 
ternationale, made some remarks that should be of 
interest to every chauffeur He stated that the great 


tire is its absorption of the ob- 
Every 
olid tire strikes an object in the road, there is 


value of the pneumatic 


stacles to speed offered by the ordinary road. 


time a 


more work for the engine to do, and a consequent loss 
of speed \ pneumatic tire, on the other band, leaps 
over a stone or ridge in the road, the tire allowing the 
obstacle to sink into its elastic surface. Thus, the 
amount of power necessary to surmount the obstacle 
is diminished It might be thought that it surely 


would not take much power to lift an automobile over 
such stones and ridges as may be encountered in an 
ordinary road; but when it is considered that an auto- 


yards in a 
second, and that many such little obstacles would prob- 


mobile at high speed frequently covers 40 
ably be found in this distance, it is evident that with 
lift the them 
a serious decrease in the efficiency of 


no pneumatic tires to automobile over 


there would be 


the engine and a consequent falling off of speed. 


Roller chains, according to the Mechanical Engineer, 
require regular attention to 


leaned and lubri- 


when used on automobiles, 
keep them in good order. Carefully 
adjusted, they will run with smooth- 


A writer in a contemporary 


cated, and properly 
sound 
which he has adopted with success, 


ness and absence of 
describes a method 


as follows Every 200 or 300 miles, more or less, ac- 


cording to the weather experienced, the chains should 
be removed from the car and soaked in a flat dish 


filled with kerosene. If moved about in this bath all 
dirt 
the chains can then be hung up to drain 
plan to have a false bottom of perforated zine 
bath, so that the dirt leaving the 
kerosene clean The chains 
should containing 
thick grease, and placed on a stove. As the grease melts, 
the air in the links of the chains will be driven out 
by the heat and replaced by the lubricant. When the 
air ceases to rise to the top in bubbles, the tray can 
from the fire and allowed to partially cool, 


and stale lubricant will quickly be removed, and 


It isa good 
to the 


may sink through it 


and clear for future use 


then be transferred to another tray 


be removed 
when the chain should be lifted out, hung up, and well 
superfluous grease Chains 
will run quietly and 
very 


wiped over, to remove the 


treated thus, the writer states 


smoothly for a considerable distance, will attract 
little dust, and outlive those treated by any other meth- 


od Anv be used, but the best consists 


of sperm oil 


grease can 
in which sufficient beeswax has been dis- 


consistency of 





the 
in change speed 


solved to render it, when cold, of 


the 


gear 


grease sometimes used 


A small quantity of best powdered graph- 


ordinary 
box 


ite may be added with advantage. 
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(Correspondence, 


Wire Peril of Brooklyn 


SCIENTIFL 


Bridge. 
AMERICAN: 
‘The 


issue of November 22, 


litor of the 


To the E 


Referring to your article Lesson of the East 


River Fire in the 1902: 


years ago I called attention to the danger 


Bridge. 


Many 


which exists in the case of the Brooklyn 


Should the buildings on either side of the river, which 


are under the bridge, burn, | believe that the bridge 


certainly fall. The rapid diminution of 


under high temperatures, 


would almost 
the tensile strength of steel 
this case, in a 


could only result, it seems to me, in 


disaster of the first magnitude 


Have you ever noticed the close proximity of some 


bridge cables? 
F. E 
Captain U. S 
Newport, R. 1., Nov. 29 


indicated by our corre 


of the buildings to the 
CHADWICK, 
Navy 
Naval War College, 1902 

[ The 
very real one, and it is nothing to the point to urge 


danger spondent is a 


that, because no damage has been done to the bridge 
by fire, during a quarter of a century, therefore the 
risk is more imaginary than real The true point of 
view is that of graiitude that among the hundreds of 


fires that occur annually in the lower part of the city, 


there should never have been a serious conflagration 
among the buildings referred to by Capt. Chadwick. 
We hope to refer to this matter at fuller length in a 


later issue.—Eb. ] 


>-e-2. —- 


Typesetting With an Ordinary Typewriter. 


To the Editor of the Scientriric AMERICAN 


Herewith an idea which I believe is original, and 
should appreciate your giving it publicity, provided 


you see fit. It is this 


Paper or linen treated with a plastic surface of 


clay substance that will not crack, peel or be affected 
This 


typewriter as used for flat 


by heat paper to be used with the ordinary 


surface or ledger work 
The type of the typewriter striking against the clay 
After the 


paper 


paper would leave its impression writing 


was completed, the sheet of “clay should be 


removed from the typewriter, and placed in a drying 


oven, to free it from all moisture. The paper is then 


ready to receive the melted lead for the electro; the 


method of taking off the lead impression being the 


same as now commonly used in printing establish 


ments 
The idea is to do away with the expensive and pres- 


ent ponderous style typesetting machine, which takes 


up considerable valuable space, especially in large 
cities. There would be no need of type and leads, 
with the consequent saving in the cost of same. Any 
stenographer ought to be able to do the work of a 
printer without first serving his apprenticeship. Fur 


thermore, the clay sheets could be stored away for 


future use without taking up nearly the space of ordi- 


nary lead electros. Of course, the present style type 
writer would require some modifications to conform 
with the requirements necessary Also some device 


should be provided for uniform indentations, so that 


the electro would present a perfectly smooth type sur 
letter 


face and insure each 


paper. 


printing distinctly on 


I see no reason why the Rowland automatic system 


of telegraphy, as adopted in Germany, could not be 


advantageously used in this connection, whereby a 


might 
typewrite his reports, which would be received at the 


newspaper reporter, at one end of the wire, 
other end of the wire on the clay paper, and thus ready 
for the lead impression, and then the printing press. 
Where is the scientific make above 
ideas practicable? L. A. BONNET. 
1902 


genius who can 


Chicago Heights, I1l., November 27, 


—>+ © + 


Effect of Light on Animal and Plant Life, 
To the Editor of the Screnriric AMERICAN: 
In his criticism of the article of Dr. James Wier, 


Jr., on the effect of light on animal and plant develop- 
ment, Mr. E. Ritchison 
At the conclusion of his 


has fallen into a slight error 


letter, after quoting a few 


passages from the article in which the 


question, in 


growth of sensitive plants exposed to the light under 
variously colored glass is discussed, he says 

“From the foregoing one gets the impression that 
plants under a red glass are subjected to red rays of 


light, while the reverse must be true, as the red glass 


has absorbed all the red rays of light, and the re 


mainder only have penetrated 


“Who has not observed that in a photographic dark 


room, where a red light is used, anything therein 


which is red wiil appear white, for there are no red 
rays in the room, all being absorbed by the red paper 


through which the light is filtered? 
Now, in the 
gets from Dr 


glass or glass of any color is such 


first place, the impression that one 
Wier’s article is the correct one. Red 
only by virtue of 
its property of excluding al! light 


its particular color. That is to say, a piece of red 


rays, save those of 


Scientific American 


glass excludes the blue and yellow rays of light and 
allows only the red to pass. Such a piece of glass, 
however, is possible only in theory, since a colored 
glass in practice is able to exclude only a portion of 
the light of a color not its own. For this reason, the 
experiments of Flammarion destribed by Wier are not 
absolutely questionless. The only feasible manner to 
secure absolute results would be to maintain the plants 
in the red or blue portions of the spectrum of white 
light. 

To return to the letter of Mr. Ritchison: I have 
been a devotee of photography for some years, and 
have had a fair share of work in the darkroom, but 
never in my vigils over the developing tray have I 
beheld the nonchalantly de- 
scribed above. If the conditions assumed by Mr. Ritch- 
ison were true, a red object exposed to the light of a 
A red object is one 
which absorbs all blue and yellow rays, reflecting those 
which give it its peculiar color. Exposed to a red light, 
a red object remains practically unchanged in its 
color. R. A. HELTON. 

Washington, D. C. 


peculiar appearance so 


ruby lantern would appear black. 


Ba 0 me 
Our New Armored Cruisers, 

AMERICAN: 

horse power and 

and “Washington” appears 


To the Editor of the Screntiric 
The 


speed of the “Tennessee” 


recent controversy over the 
to me to involve broader questions than I have yet seen 


stated I believe that confusion has arisen through 
the fact that the term “armored cruiser” is now used 
vessels which have arrived 


follow 


to designate two types of 


at a point of definite separation and must 
diverging lines 

It is a commonplace to say that each type of naval 
With 


directed to the guns and 


vessel is steadily progressive battleships the 


progress is rightly armor. 


The armored cruiser, on the other hand, has steadily 
increased its speed until it is to-day represented by the 
“Drake” 

It is, 
armored cruiser at 


with a trial speed of over 24 knots. 
however, possible to arrest the speed of the 
about 22 knots and to divert the 
progress to guns and armor again, as the Italians have 
done with such success in‘the “Vittorio Emanuele III.” 
This, however, produces a third type of vessel, and it 
will tend to a clearer understanding if we give this 
type the intermediate. 

Now is right when he says 
that the “Tennessee” as finally de- 


name of 
Melville 
and “Washington,” 
They are not the 


distinctive 
Rear-Admiral 


armored cruisers. 
cruisers of to-day; that 
by the 24-knot “Drake.” They are intermediates. They 


signed, are not 
armored type is represented 
may be as fast as the armored cruisers of yesterday, 
but that 

The armored cruiser is a ship in which speed is the 


is an incident of naval progress 
dominant factor, and which must keep progress with 
the navies of the world in that regard. Its theoretical 
function is to “catch anything afloat,” while carrying 
sufficient armor to fight other vessels of its own class, 
fight The 
vessel designed to “lie in the line” in an emergency, 


but not to battleships intermediate is a 


and will soon develop into one that will do so as a 


matter of course. At present it is confused with the 


armored cruiser because its speed is about the same 


as that of the armored cruisers of the past; but the 
speed of the armored cruiser is progressive, and as 
soon as there are a dozen or more 24 or 25 knot ar- 
mored cruisers afloat, the difference will be seen to be 
fundamental 

The Board of Construction has decided in favor of 
the intermediate as against the armored cruiser, and 
it is not my purpose to discuss the merits of that de- 
The main point is that the question is not one 
The line of cleav- 


clear and 


cision 
for the Board of Construction at all 
age has gone deeper than a question of construction, 
Hereafter the armored 
a speed of 25 


and has separated two types 

cruiser must follow the “Drake” class t« 
knots or better, while the intermed'‘ate, on a speed of 
fully three knots less, must follow the “Vittorio Eman- 
uele III.” to a battery of 12-inch and 8-inch guns and 
a side armor of 10 inches over a 4-inch protective deck. 
The choice between two types differing so radically in 
power and purpose is a fundamental question of naval 
strategics and should be decided by the Congressional 


appropriation upon the recommendation of the Gen- 
eral Board which controls the general policy of our 
navy S. M. BaLiow. 


Dresden, Germany, November 14, 1902. 

- —~> + Oo = 
Troubles of Gasoline Engine Builders, 
AMERICAN: 
trials of the owners of the 


To the Editor of the Screntiri 
We often 
small two-cycle launch engines, but the build- 


read of the 
average 
ers have some troubles themselves, although they are 
seldom unfortunate enough to get talked about in print 
Woods 
advertised 


We will take, for instance, the case of Bill 


He finds a launch and engine complete, 
for but one hundred and fifty dollars. Figuring that 
he cannot get very badly “stuck,” he bites at the bait 


and becomes “separated from his money.” When his 


445 


purchase arrives, he conceals his disappointment at the 
absolute want of beauty in the launch’s lines, knows 
nothing of either gasoline engines or mechanics gen- 
erally, trusts to luck, and after many failures, suddenly 
learns that he has accomplished two important tasks. 
He has started the engine and simultaneously learned 
Vain hope! Next 
time he tries his skill, possibly and probably a dis- 
mal failure. Various expedients, changes in sparking 
mechanism and adjustments are tried, and some valu- 
able advice rejected, the 
chances received his fuil quota from 
sympathizing friends. When he finally realizes that 
he has something still to learn, he has made decided 
progress, and unless the engine is worse built than 
usual, he will be able to make it run with 
Next some machinist or stationary en- 
gineer tells him that those engines ought not to cost 
more than thirty-five dollars apiece to build, and he 
becomes interested, takes the machine to pieces and 
begins to study it. He takes the village carpenter into 
his secret, and soon the local papers announce that 
Bill Woods is building patterns for a gasoline engine 
on “new and improved” lines, and the village is prom 
ised a new industry, etc. Next an iron foundry, pos 
sibly whose forte is grate-bars or window-weights, is 
treated to a view of the embrye engine, when his trials 
then begin in earnest. Patterns won't draw, core 
the prints; these 


just how to operate gasoline engines 


even may be scornfully 


being he has 


more or 
less success. 


boxes are wrong, cores will not fit 
being remedied, 
pearing, the foundryman gives it up, Bill gathers his 
other 
similar 


“cold shucks,” sand and blowholes ap 


patterns together and “steals away” to 


foundry 


some 


Perhaps here they may have done 
work, know his requirements, make necessary changes 
Next 
lathe, and shaper 
After several! 


unsurmountable obstacles have been over 


and get out some fairly satisfactory castings 


he buys a second-hand drill press, 
and is fully equipped to “manufacture.” 
apparently 
come, his engine is built and set up for a shop trial 
The cylinder is probably not quite true, piston rings 
be dished just 
enough to let water from the jacket into the cylinder; 
shaft 
wristpin is not 


may not quite fit, and the head may 


be exactly in line, and ten to one his 
Clearance is 


may not 
parallel with crankpin 
probably too little and, owing to leaky rings and piston 
when explosion takes place it has very little power, 
and should he be fortunate enough to get it to run at 
all, he has to be extremely careful not to rub his foot 
Then he begins to 
realize that a gas engine to run well must be carefully 


cylinder, 


on the flywheel or he will stop it 


made as well as rebores 


makes new piston and rings and is able to get more sat- 


cheaply, and he 


isfactory results, while the papers begin to get a little 
sarcastic and facetious in their gas engine items. He 
places this new piece of wonderful mechanism in his 
its first trial finds the old engine gave 
him Several starts out, and 
ignominiously kind 
hearted sympathizer. At last he makes a run to some 
objective point, tide, tries to 
return with same tidal help, and cheerfully lies about 
How his bump of import- 


boat, and at 


more speed times he 


rows or is towed back by some 


usually with favoring 
the elapsed time and speed. 
ance develops! 

Well, he has built his first engine; 
and soliciting begins their 
manufacture, but finds his original estimate of cost too 
low, except that of a great deal of expensive machin- 
ery and tools he purchased, to make interchangeabie 
His facilities are limited, and he does 
the best he can. Some engines run and some do not. 
His stock of “slightly used engines taken in exchange 
for larger sizes” steadily increases. His methods of 
lubrication and insulation are most defective, and if 
he is able to sell any engines, tiey constantly give 

demanded. His 
cdnstruction 
is but little 


successful (7) 


orders. he what he calls 


parts by gage 


out and new parts or repairs are 


technical and theoretical knowledge of 
while his practical experience 
more. Still he goes on bluffing it out, always in hopes 
of better things. 

The 
and when he so far 


is nil, 


bother him more than the small, 
forgets himself as to attempt 


‘cup runneth 


larger sizes 
putting two cylinders on one base his ‘ 
While he could at 
with one, he finds two cylinders are several 
Come to think of it, how many satis 


over.” least get along very com 
fortably 
times too many 
factory two-cylinder two-cycle engines did you ever see 
Ten chances to one the double-cylinder 
Better for him that it 


in operation? 
engine never leaves the shop 
does not 


These troubles which beset the scores of sm 


launch motor builders are not unknown to man: 


our larger manufacturers, with well-equipped, wel! 


found shops, capable mechanics in charge and up-to- 
date methods in vogue 

summed up is this: Almost any 
but he 


free as the air we breathe, 


The whole matter 


one can build a gas engine cannot always make 
it run, and while we offer 
advice to owners, let us reserve some small portion 
for the builders of these infericr productions, unfor- 
tunately often selected in preference to the good article. 


Bridgeport, Conn, A. B. Porren. 
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TEMPLE MODELS FOR THE 8ST. LOUIS 
EXPOSITION. 


D 4, SHEPSTONE, 


BY Ham 

An interesting exhibit of the forthcoming 
World’s Fair at St. Louis will be the late Dr. 
Schick’s famous models of the temples which 
have stood upon Mount Moriah, Jerusalem. It 
was on this spot that Solomon built his historic 
temple, 1,000 years before 
the birth of Christ. Since 
that period no less than 
seven other great struc- 
tures have in turn occupied 
the sacred sits two Jew 
ish, one pagan, two Christ 
ian, and two Mohammedan, 


Solomon’s Temple, Built 1000 
B. C. 


Of these eight buildings, the most notable are 
the Temple of Solomon, the Temple of Herod, 
the Church of Justinian and the present Mosque 
of Omar 

Dr. Schick made very elaborate models of 
these four temples, and his son-in-law, Dr. L. 
Schoenecke, to whom the models now belong, 
has decided to exhibit them at the St. Louis 
Exhibition of 1904 More than ordinary inter- 
st attaches to this exhibit, as it will be the 
first time the models have ever been seen out- 
side of Jerusalem. Previous 
efforts to secure them for 
exhibition purposes have al 
ways failed As already 
stated, they represent the 
work of the late Dr. Schick, 
a well-known German arche- 
ologist, who gave thirty-two 
years’ patient study to the 
buildings which have occu- 
pied this particular spot 
during the last 3,000 years 
He made a very exhaustive 
study of the ,ocality itself, 
as well as of all literature, both sacred and 
profane, dealing with the ancient buildings. He 
died on December 23, 1901, at the age of eighty, 
fifty years of his lie having been spent in 


Jerusalem No « 1e living,” wrote the Secretary of the 
Palestine Exploration Fund at Jerusalem at the time 
of. his death, ‘knew Jerusalem better than he 


Scientific American 




















Herod’s Temple, 
Built 30 B. G 


did 


He was honored by several learned societies, and was 


much sought after by scholars and others interested 


in the archwology of Palestine 


The models, which are works of art, are of 


and made to a scale of 1 foot to every 200 feet 


entire plateau, or temple site They are in 


pleces to facilitate removal, and when put together 


each model forms two quadrangles, each about 
long and 5% feet wide, and some 20 inches high 
The model of Solomon's Temple, for instance, 
which naturally attracts prior attention, is 18 
feet long and nearly 6 feet wide 

Beginning at the southeast corner, we see 
part of the mount rising in rock steps up to 
the city wall, the valley of 
Kedron to the right, and the 
Tyropm@an valley to the 
left, and inside, the wall of 
the mills bastion and the 
“house mills Following 
up are two streets leading to 
the double and triple gates 
of the “king’s house On 
a higher terrace is the pal 
ace of the king, Solomon. 
Here to the left is the 
“house of the forest of Leb 
anon,” and crossing above 
the double passage we 
reach the judgment hall, in 
which was the throne of the 
king, and, further, after 
crossing the triple passage, 
the king’s private lodging. 
Above this terrace of pal 


The Mosque of 
Omar, On the Tem- 
ple’s Site. Mount 
Moriah as it is To- 
day. 


wood, 
of the 
many 


9 feet 


THE SUCCESSIVE TEMPIES OF MOUNT 











































MORIAH, JEKUSALEM,, 
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aces and on a higher level are 
the outer temple walls and 
porches forming a great square, 

Inside the porches extends the 
outer court, or court of the Gen- 
tiles, behind which none but 
Jews could go. A rise of twelve 
steps brings us to another plat- 
form or terrace called Chel, or 
the Rampart, on which stands a 
large building with three wings 
and three stories high. Inside 
this building are the middle 
court and the inner court. Fif- 
teen steps, on which the Psalm 
of Degrees was chanted, led up 
to this inner court, and thence up 
five steps to the court of the 
priests, and there, on the holy 
rock of Sakhra, stood the altar of 
burnt offerings and the brazen 
sea Up twelve steps more, on 
the highest platform, stood the 
House of the Lord, where the ark 
of the Covenant reposed, beneath 
the outspread wings of the 
cherubim in the holy of holies. 
The house faces to the east. On 
the north, outside the temple in- 
closure, we see the fortress with 



















the towers Mea and 
Hananeel, mention- 
ed by Nehemiah. 
The great Tem- 
ple of Sclomon was 
destroyed by the 
Chaldeans, and 
after the captivity 
of the Jews, a new one was buiit 
upon the same site by Herod, 
which is known as Herod’s Tem- 


ple. It was finished about 
thirty years before the birth of 
Christ An inspection of the 


two models reveals a consider- 
able difference in the design of 
the various buildings. Herod 
enlarged the temple area, tak- 


ing into the in- 
closure the 
ground space 
formerly cover- 
ed by the pal- 
aces of the king, and 
extending the wall 
to the west. A 
grand porch, called 
Solomon’s Porch in 
John, was built 
where the line of 
palaces had been, 
but the inner temple with the 
Chel and its buildings were a! 
ranged much as in Solomon's 
time. The altar is larger and of 
stone. The marble pillars in the 
courts have taken the place of 
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The upper room has a greater roof, 
Herod's 


pillars of brass 
and the middie tower of the front is unfinished 
fortress, Antonia, has taken the place of the old strong 
place on the northwest This temple was destroyed 
by the Romans 

Pqually interesting is the model of the great Chris- 
tian Church of St. Mary, built in the reign of the 
Emperor Justinian and known as Justinian’s Church 
description of the model is 


A detailed unnecessary 


here. Dr. Schick was of the opinion that it was erected 
on the foundations of the temple of Jupiter, built in the 
The fourth model, Haram 


which 


second century by Hadrian 
Es-Cherif, Mount 
the preceding temples have been built, as it is to-day. 


shows Moriah, the site on 


be seen that a beautiful mosque has taken the 


The first building within 


It will 
place of Justinian’s church 
the inclosure is the Aksa mosque, and close to it the 
mosque for the women, once the armory of the Knights 
Templars. The great mosque shows traces in its archi- 
tecture of all the phases of ownership it has seen— 
Byzantine, Crusader, and Saracen 

As could dénly be expected, the models have caused a 
great deal of discussion in archeological circles. It is 
impossible to know in certain instances the exact archi 
that Dr. 


ingenuity 


tecture of the buildings, but all are agreed 
Schick's 
and faithfulness the 
places that have stood upon the famous temple 


models represent with marvelous 


great and ancient worshiping 


site at Jerusalem They undoubtedly show 


great intelligence, patient industry, and pro- 


found scholarship. Dr. Schoenecke, the present 
owner of the models, is always pleased to show 
them to visitors to Jerusalem, and many Am 
ericans have expressed interest in them 
London, S. W 
— ee — 
A “SCIENTIFIC” VIOLIN 


BY H. C, FYFE. 


London 


Mr. Augustus Stroh, a well-known 


man of science and inventor, 
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much attention to musical instruments, decided to abol- 
ish the “body” or sounding box of the violin and to 
substitute for it a trumpet or resonator made of alu- 
minium. The following description, together with the 
photographs here reproduced, will give a good idea of 
the Stroh violin The vibra- 


the construction of 
























Str z9s VS 


The Resonator or 
Trumpet. 


Lever and Rocking 
Bridge. 


447 


nary violin, is perfectly free to vibrate, the result being 
that when the strings are set in motion by the bow, the 
bridge and rocking lever vibrate accordingly, and thus 
every vibration is transmitted to the diaphragm. 

The diaphragm sets in motion the air contained in 
the resonator, the resonator augmenting and distribut- 
ing the sound to the surrounding atmosphere. 

London, England. 

re oe 
A Japanese Opinion of American Patents, 

Some three years ago the Japanese government sent 
to this country a certain Mr. Takahashi to study our 
patent Mr. Takahashi pays a glowing and 
picturesque tribute to the American system. “We saw 
the United States not much more than one hundred 
years old,” he said, “and we asked, ‘What is it that 
makes the United States such a great nation?’ We 
investigated, and found it was patents, and so we will 
have patents.” 


system 


a - 
THE “SANTOS-DUMONT NO. 9.” 


BY TEE PARIA CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 





The new airship which Santos-Dumont is construct- 
ing at Paris will be the smallest that has yet 
been made. It is being built at the Lachambre 
aerostatic park, and is nearly finished, as will 
be noticed in the different views of the car and 
balloon. The latter has somewhat the form of 
an egg, with the large end placed foremost. 
Its length is about three times the diameter. 
The aeronaut is experimenting with this form 
of balloon, which differs considerably from its 
form will no doubt 
prove more stable than the cigar-shaped, and 
will give less pitching, although of course as 
high a speed cannot be attained with it. Only 
the light weight of the aeronaut, 110 pounds, 
permits of constructing such a small airship. 
The balloon is constructed of Japan silk and 

has a capacity of only 280 cubic 


predecessors. The ovoid 





has lately brought out an en- 


tirely new kind of violin, of 
which 


given on this page. On looking 


some photographs are 


at the instrument, the first thing 
that strikes one is the fact that 
there is no sounding box, and 
that instead of this feature of the 
violin, hitherto considered indis- 
there is a metal trum- 
dia- 


pensable 


pet or resonator and a 


phragm also composed of a metal 


substance Mr. Stroh's object 


was to turn out a violin which 





should equal in quality of tone 


the fine old instruments of the 
classic makers and should be in 
every respect as beautiful an in- 
strument, so far as sound 
concerned, as the 

The ordinary, 
everybody 


was 
Amati or 
of violin 


fiddles of Stradivarius. 


common form consists, as 


knows, of the strings, the bridge and the 
sounding box or body It was thought that all string 
instruments must have a sounding box, which would be 
set in sympathetic vibration with the strings of reso- 
nance if any considerable effect was to be attained, and 
the maker of violins showed his skill by the manner in 
which he made his sounding box 


special 


The body required 


wood, special varnish, etc., and in the con- 





THE STROH VIOLIN 


tions of the strings are conducted by means of 


an ordinary violin bridge, which rests upon a rock 


resonator. The lever 
laterally 


being attached to a 


ing lever, to a diaphragm and 


supporting the bridge oscillates upon the 
body of the 
diaphragm of aluminium by a small connecting link 


The diaphragm is held in position between two india 


instrument, each 


rubber cushions by means of a specially designed hold 
er fixed upon the body of the violin by two brackets 
Attached to this holder is the trumpet or resonator. 


yards An upper valve is not 
made use of, but a tearing cord 
is employed instead, while below, 
in the rear, is a valve opened by 
a cord from the car. The bal- 
loon is provided with an interior 
air bag of 58 cubic yards capac- 
ity; this will be kept filled out 
by a ventilating fan. The total 
length of the balloon is but 45 
feet, and its diameter, in the 
largest part, 18 feet The bai- 
loon is to advance with the large 
end foremost, like the balloon 
“La France” with which the Ren- 
ard brothers made their 
brated experiments in 1884. The 
photographs taken while 
the balloon being inflated 
with illuminating gas in order to fill it out in shape 
and allow the wires to be attached. On each side of the 
balloon a piece of fabric is firmly fastened to the can- 
vas. To the eyelets of these strips will be attached, by 
connecting pieces, a series of steel piano wires which 
There will be 40 of these wires, and 
Bach wire, with a 
a weight of 190 


cele- 





were 
was 


support the car 
they have been carefully tested 
diameter of .032 inch, can support 
pounds 

The framework or car is constructed on somewhat 





THE “SANTOS-DUMONT NO. 9” IN COURSE OF CONSTRUCTION. 


struction of violins the great Cremona makers have for 
long held first place 

The violinist had to pay a high price for one of their 
instruments, but he knew that it could not be equaled 
by any other modern maker. Mr. Stroh having given 


The body or main support of the instrument is in no 
way employed for sound purposes; it simply holds the 
various parts of the violin together and sustains the 
The disk 
or diaphragm which represents the belly of an ordi- 


enormous tension of the strings when tuned. 


THE CAR OF THE “ SANTOS-DUMONT NO. 9,” 


the same lines as before, and is suspended 7 feet below 
the balloon It is quite small, and measures but 29 
feet long and 3 feet high in the center. The frame 
work, of pine, is made up of three main pieces of tri- 
angular section, bent into an arc of a circle, and braced 
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in seven places by three light strips forming a triangle 
In the rear is the propeller, which is made of steel 
tubes, flattened out at the extremities, and covered with 
varnisned silk to form the blades. The propeller is 
10 feet in total diameter and weighs 24 pounds. Each 
blade is 4.5 feet long and its greatest width is 15 inches 
The photograph shows the position of the aeronaut's 
car, which is suspended toward the front In the rear 
of the car is mounted the motor, which is a light-weight 
gasoline one made by the Clement Company It is ex 
tremely small and light, weighing but 26.4 pounds, yet 
developing 3 horse power. The weight per horse power 
is thus only 8.8 pounds. The motor is of the double 
cylinder, air-cooled type, the cylinders being set at an 
angle on to a light crank-case box of aluminium. The 
flywheel, which will be noticed next the motor, is made 
of a simple bicycle wheel, and weighs but 1.8 pounds. 
The motor is thrown in or out of gear with the main 
propeller shaft by an aluminium friction clutch, mount 
ed in front of the flywheel. The clutch is held in nor 
maily by a spring, and is thrown out by a lever within 
easy reach of the aeronaut. The car, of basket work, 
has the well-known form adopted by Santos-Dumont, 
and is just large enough to allow the aeronaut's body 
to pass, although it widens somewhat at the lower 
part. It is but 16 inches square and 36 high, and weighs 
12 pounds It is braced at the top by a metal tube, 
which passes around it and joins the main beam At 
the side of the car will be noticed the gasoline tank, 
which is pointed at the ends and contains 2.5 gallons 
From the motor the shaft passes back to the propeller, 
and revolves in four light bearings, which are sup 
ported from the frame by piano-wires Near the pro 
peller the frame carries a cross-bar, which receives the 
ends of the supporting wires, to prevent their becoming 
entangled in the screw. The total weight of the frame 
vork, including the motor, shaft, propeller, and basket 
ear, is 132 pounds, and the balloon weighs 30 pounds 
thus giving the complete airship less than 200 pounds 
total weight The car will be provided with a hemp 
trail-rope 100 feet long The propeller turns at 200 
revolutions per minute rhe speed of the airship will 
probably not reach over 16 feet a second. The aeronaut 
has been making a series of tests of the motor and 
propeller. The propulsive effort of the latter was meas 
ured by a dynamometer, and was found to be as high as 
65 pounds. The motor runs easily, and the mechanism 
appears to be quite satisfactory Santos-Dumont is 
pleased with the results, and is confident that the air 
ship will be easily handled After the balloon, which is 
now inflated with illuminating gas, is attached to the 
car, it will be refilled with pure hydrogen from the 
generator located on the grounds; and within a short 
time it will be ready for the trial ascensions. Santos 
Dumont intends to make the trip from the aerostatic 
park across Paris, and to land at the window of his 
second story apartment on the Champs Elysées. For 
this purpose he will construct a special balcony out 
side the window, composed of light copper tubes 

After making the trials of the small balloon (No. 
9"), he will be ready to commence “No. 10,” which is 
to be eight times the size of the present one and capable 
of carrying ten persons. Before building such a large 
airship, he thought it more prudent to make a series of 
experiments with a balloon of the same type but of 
much smaller size; and it is for this purpose that he 
constructed the small one we illustrate. The 
Santos-Dumont No. 9,” and the large airship 
“No. 10 
mer types. Up to the present, he has used 


will differ considerably from the for 


the cigar shape; but now he wishes to find out 
whether the ovoid form has not some advan- 
tages, at least where high peed is not the main 
factor 
->-e-e 
The Nobel Prizes. 

The report published in the Screntiric Am- 
ERICAN concerning the award of the Nobel 
prizes now receives official confirmation rhe 
honors in physics were divided by Dr. H. A 
Lorentz and Dr. P. Zeeman, both of Holland 
The chemical prize was taken by Dr. Emil Fischer, of 
Berlin The medical prize was received by Major 
Ronald Ross, principal of the Liverpool School of 
Tropical Medicine. The venerable historian Theodor 
Mommsen received the literary prize 

fo American readers some of these men may not 
be well known Zeeman is the man who discovered 
that if a beam of light were passed through a magnetic 
field before being analyzed by a spectroscope, the lines 
in the spectrum would be doubled. Lorentz worked on 
kindred subjects—the theory of radiation and the re 
lations of the ether to matter. It is singular that both 
of these men are Dutchmen, countrymen of the famous 
Van t'Hoff, who received the prize in chemistry last 
year 

Fischer is a most versatile scientist. His early work 
More recently he has 


was in the fleld of coal tar 
studied the amino and diamino acids, which are pro- 
ducts of the decomposition of proteids 

To Major Roas is principally due the theory that the 
mosquito is an active agent in the dissemination of 
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malaria. Laveran has discovered the parasite in the 
blood of its human victims. Major Ross proved that 
the mosquito had much to do with conveying the germ 
from one person to another. 
- 2:-e-em 
THE EGYPTIAN PAINT PALETTES. 
BY WALTER L. BEASLEY. 

Among the noteworthy and curious finds which 
have recently been brought to light from Egyptian 
excavations are the series of carved slate palettes 
found at Hierakonpolis, by Prof. Petrie, in the great 
tomb of the first pre-dynastic kings, who reigned 5,000 
to 6,000 B. C. These long-buried fragments vividly 
portray the art practice of this remote period. The 
palettes are considered to be among the most impor- 
tant of early monuments and of great interest zoologi- 





THE NARMAR PALETTE. 


cally, as showing several animals now extinct in Egypt. 
The palettes were employed by the royal ladies for 
grinding the face-paint, and the cup-hollow or ring 
space on each was for holding the paint The sculp 
tures on the slates are supposed to refer to battles and 
victories before or at the establishment of the united 
monarchy under King Menes, and the conquered were 
the different Libyans inhabiting 
that country before the coming of the first dynastic 


natives negroes, 


Egyptians. That the race who made these monuments 
had high artistic tastes and a knowledge of technique 
that argues a long practice of art is apparent from 
the objects themselves, which are eminently superior 
to any later Egyptian work 

Two typical examples of the slate palettes are here 
pictured. One has been identified from inscriptions 
as belonging to King Narmar, whose reign is now 
fixed by his tomb as being just before Mena. At the 





EGYPTIAN SLATE PALETTE. 


top are two heads, supposed to be the goddess Hathor. 
In the next division the first figure is a personage 
bearing a pair of sandals, having in his right hand a 
vase. He has short hair, covered by a close-fitting cap 
tefore him is seen the King, wearing the crown of 
Lower Egypt, dressed in a tunic arranged over the 
shoulders so as to leave the right arm and shoulder 
bare. He carries in his right hand a mace, and is pre- 
ceded by his queen, with curled locks, clad in a tight 
fitting garment In front of her are borne by attend 
ants four standards having the emblems of Horus. 
The bearers are depicted with short hair and close- 
fitting caps, wearing greaves The right space is 
taken up apparently with a sacrificial scene The 
corpses of ten bodies are seen in two rows, their arms 
bound, and heads cut off lying between their feet. All 
of the victims are bearded and wear caps with a double 
peak. The center division shows two composite mon- 
sters, having the bodies and heads of lions or panthers, 
with long intertwined necks. They are tied with 
cords around the neck, held by two men. The hollow 
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space made by the curl of the two necks is uced for 
the deposit of paint. The lower division represents 
the King in the shape of a bull, trampling upon a 
flying enemy, probably the Libyans. 

The broken slate pictures a race of bearded warriors, 
evidently engaged in hunting. The majority are armed 
with bows and arrows having flint heads and feath- 
ered on both sides of the shaft. Some carry long 
spears, javelins, double-headed axes, and a weapon on 
the style of a boomerang. Two have lassoos. At the 
extreme left is a lion pierced by six arrows, and at 
the right another with two. Close to the edge of the 
right foreground is drawn a building with a cupola, 
near which is a strange monster, consisting of the 
forepart of two bulls joined together about the middle 
of the body. In the middle the animals are depicted 
as running, being pursued by a greyhound. The ani- 
mals represented are hartbeests, one of which has been 
lassooed, an ostrich, stag, two jackals and a gazelle. 
A peculiar feature observed on the originals was that 
the eyes of all the animals had been bored out, evi- 
dently with a drill, and inlaid with some substance 
like glass. Prof. Petrie states that at this early period 
ordinary daily objects were developed into ceremonial 
show-pieces and made the vehicle for historical rec- 
ords. 

+ 0 ee 
Government Aid for the Russian Merchant Marine, 

A spirited effort was made by the Russian govern- 
ment last year to encourage the construction of mer- 
chant vessels and to stimulate Russian navigation by 
the formation of a special commission under the presi- 
dency of the Grand Duke Alexander Mikhailovitch to 
investigate the subjects This commission elaborated a 
scheme providing as follows: The grant to shipowners 
of loans, without interest, amounting to half the cost 
ot construction of ships owned and built of Russian ma- 
terial in Russia; repayment is to be spread over twenty 
years in equal installments, the vessels to be mortgaged 
for the amount due during that period. Insurance pre- 
miums on ships to two-thirds of their value to be paid 
by the government, the shipowner paying two per cent 
per annum on the amount, while the remaining third 
of the value may be insured by the owner when he 
pleases. To encourage the export of Russian goods in 
vessels of Russian construction the government will 
repay half of the cost of the fuel consumed in working 
the engines, provided such fuel is of Russian origin; 
the vessel claiming this privilege must load cargo at a 
Russian port for abroad to the extent of three-fourths 
of its carrying capacity. All these privileges will be 
granted exclusively to shipowners of Russian nation- 
ality and to associations of which all the members are 
Russians, and they are to come into force from January 
1, 1903 

Ce ee 
Experiences in a Submarine, 

Lieut. Lawrence Spear, formerly naval constructor, 
who recently read a paper in New York on submarine 
war vessels before the Society of Naval Architects and 
Marine Engineers, gave to a representative of the 
Tribune an interesting description of his experience 
while under water during a three hours’ trial of the 
“Adder” in Peconic Bay 

Fifteen miles were traveled under water without 
After the first hour the 
trip became monotonous. There were eleven 
men in the boat, nearly 18 feet below the sur- 
face of the water. No noise could be heard 
except that of an electric motor driving the boat 
through the water at 7 knots. The captain 
stood with his head in the conning tower, steer- 
ing by the little compass and timing the boat 
by his watch, so that he might know when to 
turn her around and begin the return trip of the 
three-mile course. Water could be seen rushing 
by, but nothing else could be distinguished ex- 
ept the small brass whistle which stands close 
to the rear of the tower; the rest was just a 


coming to the surface once 


wall of green water through which the “Adder” 
was rushing. Objects ten feet away could not 
be seen. As for the air, it was as pure as any could be 
in a room of the same area, and much purer than that 
of many a card-room in which men sit, not for three 
hours, but for ten and twelve hours with closed doors, 
and with the air vitiated by tobacco smoke. 


— >-+e-> ——_—_———— 
To Our Subscribers. 


With the next issue many subscriptions te the 
Scirentiric AMERICAN will expire. It may not, there- 
fore, be amiss to call attention to the fact that unless 
subscriptions be renewed, the paper will be discon- 
tinued. In order to avoid any interruption in the send- 
ing of the paper, the subscription should be remitted 
before the new year 

During the past year the Screntiric AMERICAN has 
more than ever maintained its standard of excellence. 
The Special Numbers which have been issued have at- 
tracted the widest possible attention. The Transporta- 
tion Number, for example, issued last week, has been 
most flatteringly commented upon by many sub- 
scribers, as well as by the daily press. 
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Automatic Telegraphy. 

Among all the problems which engage the attention 
of inventors there seems to be none more attractive 
than that of combining telegraphy and typewriter in 
such a manner as to produce a high-speed instrument 
saving time and labor at the wire. Automatic senders 
and receivers of one kind or another are submitted to 
the Western Union at the rate of about one a week and 
rejected at the same rate 

There is a fortune in store for the man who can 
invent a high-speed sending and automatic receiving 
instrument, says The New York Sun, but there is one 
tremendous obstacle in the way of inventors who at- 
tempt it. That obstacle is the limit to the capacity of 
the operator of the typewriter. 

It is comparatively easy to invent a combination 
of typewriting machine and telegraph instrument in 
which the operator, when he pounds the keyboard at 
one end of the wire, records, a.cer the manner of the 
stock ticker, line by line on ordinary paper at the other 
end of the wire the words he frames at his end. The 
trouble is that he cannot do it fast enough. 

The operator who in practice can typewrite 100 
words a minute has yet to be found. The speed at 
which the wire can carry the message is almost limit- 
less. At present it is limited only by the capacity 
of the operators, sender and receiver, and speed, even 
more than labor-saving, is the thing the telegraph 
companies are seeking. 

For the last three years the Western Union has 
been experimenting on two circuits between New York 
and Chicago and New York and Buffalo with an auto- 
matic system called the Buckingham. This is not 
strictly a combination of telegraph and typewriter. 

The typewriter is a perforating instrument which 
puraches holes in sheets of paper which are fed into 
the sending instrument and are sent and received 
automatically. By this system from fifty to sixty 
messages of an average of thirty words each can be 
sent an hour. The trouble about this is that two or 
three men are required to prepare the messages. 

There is an instrument already invented and now 
being perfected and developed for commercial use 
which may be brought into practical use before auto- 
matic telegraphy comes to pass. This is the Poulson 
telephonograph, invented by a Dane. 

In this instrument words spoken into a phonograph 
combined with a telephone are reproduced on patent 
tape at the other end of the wire. Should this be 
developed cheaply and universally it may revolutionize 
telegraphy. 
“ ><>. -— 

PIVOTED HUB. 

The accompanying illustration shows an improved 
pivoted hub which is more especially designed for the 
front or steering wheel of a road vehicle, to permit 
the convenient and quick turning of the wheel in the 
desired direction. The construction is such as to re- 
duce the friction of the working parts to a minimum, 
and the various details are so arranged as to facilitate 
adjustment, permit proper lubrication and render the 
device entirely dust-proof 

The wheel, which is mounted on axle A, is steered 





PIVOTED HUB. 


by a bar B secured to the inside of the bearing D. A 
vertically-disposed pivot C passes through this bearing 
and the axho, and is held firmly in place by a set screw. 
A cone is screwed on each end of the pivot piece, en- 
gaging balls mounted in a cup fitted in a recess of the 
tubular bearing D Ball bearings are also mounted 
hear the ends of the tubular bearing to support the 
hub F. A spherical covering plate Z fits over this hub 
between the annular flanges to which the spokes G 
of the wheel are secured. Suitable packing rings are 
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provided at the bearings to prevent the entrance of 
dust, and lubricants are admitted through a pipe in 
the hub. The inventor of this device is Mr. J. H: 
Genter, 25 Second Avenue, Albany, N. Y. 


oo 
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THE “STAB” SWITCH. 

A new form of electrical switch is shown in the ac- 
companying pictures. It is known as the “Stab” switch, 
and while its exceedingly neat appearance is one of its 
strong features, it is said to be of great efficiency, being 
designed particularly for series arc and incandescent 











ar 
if 
* 








THE “STAB” SWITCH. 


lighting. It consists of a thick 
fiber tube which is held to the 
switchboard marble by the escut- 
cheon, A, which is made of hard 
rubber. The circuit is closed by 
the insertion of a rod connecting 
the front and rear terminals, D, 
D'. Withdrawing the rod to open 
the circuit allows the little marble 
ball, B, to drop out of its tube, @, 
into the main tube of the switch, 
smothering any are which may 
form. In closing the circuit, the 

















SECTION OF THE “STAB” SWITCH. 


rod, which is pointed, pushes the marble ball up into 
the tube, C. It is claimed that this switch works sat- 
isfactorily up to 6,000 volts, and it is readily removed 
from the marble by simply unscrewing the escutcheon. 
— 2 
Franklin Institute Prizes for Inventors, 

The Franklin Institute of Philadelphia has from 
time to time received endowments for the purpose of 
enabling its Committee on Science and Arts to recog- 
nize in a fitting manner noteworthy contrivances of 
American inventors. The Institute issues diplomas of 
merit to applicants in cases where awards of medals 
have been made to inventors, and where the applicants 
have failed to receive recognition for their share in 
the development of an invention. In order further to 
increase the value of awards as well as to give greater 
publicity to the work of the Committee on Science and 
the Arts, each award or recommendation is accom- 
panied by an engraved certificate of the fact. 

In the month of May, 1890, Edward Longstreth, 
machinist and retired member of the Baldwin Loco- 
motive Works, deposited with the Franklin Institute 
the sum of $1,000 for the founding and perpetuation 
of the Edward Longstreth silver medal. The interest 
accruing from the principal of the sum is used in 
awarding the medals for encouragement of invention, 
and in recognition of meritorious work in science and 
the industrial arts. The awards are made by the 
Franklin Institute through its Committee on Science 
and the Arts. 

Mr. Longstreth also presented to the _ Institute 
twelve silver medals and their dies. These Long- 
streth medals are awarded for useful inventions, im 
portant discoveries, and meritorious work in contribu- 
tions to science or the industrial arts. 

Mr. John Scott, an Edinburgh chemist, in 1816 be- 
queathed the sum of $4,000 to the corporation of the 
city off Philadelphia, directing that the interest and 
dividend on that sum be laid out in premiums to be 
distributed among ingenious men and women who 
make useful inventions. Each premium of $20 is ac- 
companied by a copper medal bearing the inscription 
“To the most deserving.” These awards were later 
vested in the Franklin Institute. The rules for the 
John Scott legacy premium and medal can be obtained 
from the Institute. 
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In 1848 Elliott Cresson, of Philadelphia, conveyed te 
the Franklin Institute the sum of $1,000. Out of the 
first sufficient moneys received for interest on this 
sum, suitable dies were to be prepared for striking a 
gold medal. After the dies had been prepared, the 
Trustees were to have gold medals made, which the 
Treasurer of the Franklin Institute was to deliver to 
such persons as had made meritorious discoveries in 
the arts or sciences or who bad invented or improved 
some useful machine or had devised some new process 
or combination of materials in manufactures, or had 
chown ingenuity, skill or perfection in workmanship. 


_ - Ee 
The Origin of the Omnibus, 


No less a personage than the famous mathematician, 
Blaise Pascal, is said to have introduced the important 
vehicle, which we call the “omnibus.” Unlike most 
other men of learning, Pascal was more or less iater- 
ested in the affairs of practical life. He was the in- 
ventor of the push-cart that now perambuleies our 
streets. 

In 1661 he had large wagons built for regular traf- 
fic in the heart of Paris. He allied himself in this 
undertaking with several influential friends, among 
whom was the Duke de Roannes. 

In 1662 Louis XIV. granted letters patent to 
Pascal, in which it was said that these carriages were 
intended for the comfort of poor people who had to go 
to courts of justice, or who were sick and so poor 
that they could not afford to pay the two pistoles ex- 
acted by the chairmen and the drivers of coaches. 
At first the use of the vehicle was not generally per- 
mitted. A royal decree forbade its use by soldiers, 
pages, lackeys, and other liveried servants, as well as 
artisans and porters 

Pascal, in spite of the fact that he only lived to 
be thirty-nine, is said to have made no inconsiderable 
sum out of his invention. After the vehicle had been 
in use for some sixteen years, it was abandoned for 
various reasons. It was not until 1812 that it was 
again introduced, this time in Bordeaux, which city 
was followed in 1821 by Nantes and in 1827 by Paris. 
The vehicle was improved and rapidly became popular. 
Now it has been almost displaced by the tramway. In 
modern times the vehicle was called an omnibue sim- 
ply for the reason that it was intended for the car- 
riage of all, without any restrictions as to lackeys, 
pages, or footmen 


>-+e- se ——-— - 
LOCK VALVE. 

For the purpose of preventing dishonest persons 
from using water or gas without the same having 
passed through the meter, Mr. William H. Baker, of 
156 Waverley Place, New York city, has designed a 
valve which may be operated by the use of a key 
only. The valve plug A, as shown in our illustration, 
which is provided with the usual central opening for 
the passage of fluids, fiis snugly into the valye-casing 
B. The lower end of the plug is turned down and 
threaded to engage a nut which securely holds the plug 
in place. A cap-piece fits over the upper end of the 
plug in a socket in the valve casing. The under sur- 
face of this cap-piece is provided with a suitable lock 
having bolts, which may be operated to enter recesses 
in the side walls of-the valve casing. The lock is 
operated by the key D. The key passes into the lock 
between projecting walls on the cap-piece which form 
an angular nut. When the bolts have been withdrawn 
from the recesses in the valve casing, this nut may be 





LOCK VALVE, 


gripped by a wrench and the cap-piece rotated. The 
valve plug is provided with posts which enter sockets 
in the cap-piece, so that rotation of the cap-piece re- 
sults in the opening or closing of the valve. The lock 
shown comprises a key-post and a number of independ- 
ent tumblers; furthermore, the lock is double-acting, 
in that it has two bolts sliding in opposite directions, 
the bolts being to some extent independent, so that it 
would be extremely difficult to open the lock without 
the use of the proper key. 
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Brief Notes Concerning Patents, 


Henry Finne, Norwegian of Stavanger, has invented 
a machine which has marvelous capacity for making 
the boxes in which sardines and anchovies are packed 
Hitherto a skilled laborer could make about six hun 
dred tins per day, but by the use of this machine about 
elzhteen thousand can be turned out with the same 
labor 


strike, there has 


Since the eginning of the coal 
been a great activity among the inventors of various 
apparatus designed to utilize oil as fuel There has 
been a weekly average of twenty-five applications for 
total number of 


inventions of this character rhe 


patents granted for these devices to the first of Septem 
ber was 3,050 Of this number 1280 provided for the 


burning of the oil directly, and the others made use 


of the vapors These two divisions represent the 
basic ideas at the root of all devices for making use 


of oll for fuel. 

Oscar P. Ostergren, a Swede who figured largely a 
few years ago as inventor of a number of appliances 
for the manufacture of liquid air, on which one of the 
leading companies endeavored to operate, is reported 
insane and has been placed in the 


to be violently 


Bellevue Hospital in New York The company with 
which he was identified, equipped a place in New York 
and did engage in the manufacture of liquid air in a 
small way, but before it could get seriously at work 
the members of the company became engaged in dis 
sensions. Ostergren was the designer of an oil engine 
which is in general use 

A scheme to establish a home for indigent inventors 
Bickford, who 


project has re 


is being actively agitated by J. Dana 


himself its a well-known inventor rhe 
ved a great impetus already in the promise of a site 
for the institution. This consists of a fine old mansion 
West Medford, Mass 


$20,000, and with this as a 


which has a valuation o 


about tart, an effort is 
about to be made to interest a number of the more 


prominent persons in this line of work, with a view 


of securing subscriptions It is said that Mr. Edison 
has lent his name to the furtherance of the project 
as well as a number of others 

ue. ©. T 
and Geodetic 


equally prominent 


Blacklidge, of the United States Coast 


Survey, has patented a new style of 


copper-plate map by the heliogravure process His 


method consists in making a reverse negative of the 
from 


drawing which negative a transfer is printed 


on pigmented gelatine The gelatine is coated with 


graphite, immersed in an electrotype bath, and a 


thick plate deposited, about two weeks being required 
retouching to 


The plate simply needs cleaning and 


make it ready for printing The work of engraving a 
map by hand is necessarily slow and tedious. By the 
facilitated 


new process the work is considerably 


John H 


just perfected a wrapping machine which will handle 


Felmlee, an inventor of Pittsburg, Pa., has 


with great rapidity a piece of any size from a carame!l 


to a cake of soap, and wrap it up in a faultless man 
ner A company has been formed, and will soon be 


engaged in the manufacture of the machines to meet 


the requirements of various industries rhe machine 


performs about forty different operations, including th 


cutting of the paper from a roll 4 machine has been 


constructed which is worked by hand, and the inven 


tor says the capacity of this is 175 pieces per hour, 
but this would be greatly increased by driving it with 
an engine 

A pressure-recording oarlock has been invented by 
Prof. W. C. Marshall 


tifle School at Yale 


instructor at the Sheffield Scien 
The device will be of great value 
in the selection and training of oarsmen, and it will 
be put to the test next fall in the selection of candi 
dates rhe apparatus weighs only about three pounds 
and is placed on the end of the outrigger in the place 
of the usual oarlock. By its use the pressure exerted 
at every stroke is measured and registered, so that 
accurate comparisons can be made of the actual work 
done by a man at start and finish This record can 
be kept for a distance of four miles Application has 
been made for a patent 

Arkell, of New York 


was a holder 


Former State Senator James 
who died during the early part of August 
of a number of valuable patents covering the manufa 
ture of paper for varicus special purposes. Some time 
o he devised a method of making a paper which had 
slightly without breaking 


t quality of stretching 


and this 


came into great demand for the lining of sugar 


rrels and other similar purposes This paper was 


‘lelding only in one direction, and he more recently 


improved on the process and succeeded in making the 


paper more elastic than ever He was an Englishman 


by birth, and came to this country when quite a boy 


and began life on a farm. He soon after drifted into 
the newspaper business, and managed a local pape 
From this he making 


went into paper During the 


civil war he made a great deal of money out of the 
manufacture of paper sacks by a process which he 
. 


devised. 
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|Legal Notes. 


The re 











PARTS OF A PATENTED COMBINATION 
National Phonograph Company vs 
Fletcher (117 Fed. Rep. 149) 
state of facts. The complainant owns three patents 
covering reproducers used in the Edison phonograph 


SALE OF 
cent suit of the 
brought out a curious 


The defendant by circulars requested owners to send 
return them 


their Edison reproducers and promised t« 
so improved that they would better perform their func 
tions. Many reproducers were received, nearly all of 
which came from one or two dealers in phonographs or 
phonograph supplies. A few were received from indi 
vidual sources Hence, the defendant did not buy or 
sell reproducers in the usual way, but for the purpose 
of their alleged better operation added labor and mate 
rial to those owned by others. For this he was paid 
There was no direct evidence that the reproducers re 
fashioned thereby received increased strength. Sever 
al of the reproducers were sold primarily by the com 
purchaser paid the complainant the 


plainant; each 


proper tribute. There was no direct evidence that the 
defendant's traffic had diminished the plaintiff's sales 
in number or amount. In what way had the defendant 
been wrong? He added his improvements wherever 
owners of reproducers would permit him so to do; and 
save in a few instances returned them to dealers. The 
defendant substituted new parts for some of those that 
he did not patent, changed others, and used some of 
After these 


machine to the dealer to be sold as 


the old parts in new relations changes 
he returned the 
that of the patentee 
there 


lating to that subject had no specific application. The 


Since was no occasion for repairs, the law re 


question was, therefore, whether a person may receive 
reproducers needing no repairs, place his improvements 
thereon and return with a substitution, or change of 
relation of every part; o1 


part of the 


with a specifically patented 


combination reproduced and readjusted 
As to the renewal of the patented parts, the Court held 
that there was no doubt of infringement The final 
inquiry related to the infringement of the Edison pat 
ent which covered the combination of parts which had 
been changed The Court held that the modification 
ubstitution, and change of relation of parts passed the 
limit of allowable repairs. Reproduction, not restora 
tion, was intended; for there was no occasion for restor 
ation If the defendants had the right to repair, it 


could not be maintained; for no one acquainted with 


the appearance of the Edison reproducer could easily 
discover it in the Fletcher reproducer 

The defendant’s broad claim was that he could take 
with all their 


the reproducers parts and refashion o1 


reassociate the parts, so that his creation and that of 
Edison's were blended and placed with dealers for 
sale as Edison's genuine device In other words 


the defendant claimed the right to gather up all of the 


defendant's output subtract what he wished 


recast 
add his own parts, good or bad, and float again as the 


patented product simply because he used some of the 


original parts The Court remarked “If patented 


machines may be refashioned to suit every skilled or 
unskilled improver and marked as originals with Fletch 
er’'s improvement, the inventor is at the disadvantage 
of having numberless coadjutors, whose association he 
does not invite and whose improvements may mar the 
action, merit or fame of the original device. The im 
tains the benefit of a patent without return, 


it may be 


prover ol 
of equal benefit, and the inventor's goods 
are on the market in any or every form, good and 
bad It is true that an owner may do what he will 
with a patentable machine which is his property. But 
the experiment is at his own peril If he attempts 
to resell it as the inventor's, he may be destroying the 
substitut 
What a man may 


merit of the original invention, and may be 
ing something of his own conception 
do for his own use in accordance with a patent is not 
what he may do for the purpose of selling as another's 
a patented article It was therefore, considered that 
traffic involved the 


the defendant placing of Edison's 


reproducers on the market hampered with alleged im 
provement 


and which 
produce! \ ce 


Vhich might injure complainant’s business, 
concealed the identity of the original re 
ision was given for the complainant 
ANTICIPATION AND CONSTRUCTION OF CLAIMS.—Suit 
was brought by the De Lamar Company against the De 
Mining infringement of letters 


Lamar Company for 


patent granted to Waldstein for an invention in an 
improvement in a process for the recovery of precious 
metals from their solutions The Circuit Court held 
the patent void The plaintiff appealed, and the Cir 
Appeals (117 Fed. Rep. 240) affirmed the 


Waldstein’s claims covered the use of zin 


cuit Court of 
dec ree 
dust in a state of agitation; secondly, a definite quan 
tity of zinc dust in a state of agitation sufficient only 
in quantity thoroughly to precipitate the contained met 
als; and thirdly, a process of extracting and recovering 


metals from their ores consisting of certain specified 
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steps. The first and fourth of these steps were held 
by both 
and third of these 
solution charged with the precious metals the exact 


beyond question old. The second 


steps consisted in supplying to the 


ourts to be 


quantity of zinc dust ascertained (without telling how) 
to be sufficient to precipitate the metals, and agitating 
the solution and zinc dust until the metals were pre- 
cipitated and the dust absorbed. The Circuit Court of 
Appeals found that the additional features in requiring 
the use of a definite quantity, or the exact quantity of 
zine dust sufficient to precipitate the contained metals, 
did not render the process patentable; since the proper 
proportion was not given, nor the means for ascertain- 
Conceding that such fact did not render the 


the Court held that the pat- 


ing it 
claims fatally defective 
entee not being the inventor of the use of zinc dust by 
means of agitation as a precipitating reagent, the pub- 
lic was free to use such quantity as might be required 


best to produce the desired result 


Norice 0% A section of the 
opyright law provides that 


false notice of 


FALSI CopyRicHt. 


United States “every per- 


son who shall insert or impress” a 


copyright “in or upon any book ‘ for which 
he has not obtained a copyright in the United States” 
shall be 


half for 


liable to a penalty of $100, recoverable one 
the person who shall sue for such penalty 
United States In 
imported 


and one-half for the use of the 
1896 Raphael Tuck 


country 


& Sons Company from 


a foreign books bearing a false copyright 


notice The notice was impressed upon them in Ger 
many by the publisher, by authority of the importers, 
and the importers subsequently sold the books in this 
country In an action against the importers for the 
penalty the United States Circuit Court for the Second 
liable, as the statute 
effect In 1897 the 


copyright law was amended so as to subject to penalty, 


Cireuit held that they are not 


could not have extra-territorial 


in addition, every person “who shall knowingly issue 


or sell any article, bearing such false notice of copy- 


right As the books in question were imported prior 


to the amendment, the court held that 


passage of the 


they were not liable under it, though it was shown 


in the action that part of them were sold in the 
United States after its passage—McLoughlin vs. 


Raphael Tuck & Sons Company, 115 Fed. Rep. 85 


Tue Errect or Prior Patent AbdJUDICATION INFRINGE- 


MENT SvItTs In an action recently brought by the 


Westinghouse Electric and Manufacturing Company 
Royal Company, the United 


States Circuit Court for the District of Rhode Island 


against the Weaving 
stated that the decision of a Circuit Court sustaining 
patent and affirmed by the Circuit 
should be 
by a Circuit Court of another circuit on an application 


the validity of a 


Court of Appeals accepted as controlling 


for a preliminary injunction against infringement in 


the absence of contrary decisions, unless it is shown 


not only that new matter and new evidence are pre- 


ented, but also that the new matter is such as might 
require a different decision as to the validity of the 
patent 

If the owner of a patent has established its validity 
in an ably-contested litigation there seems no reason 


why |! 


e should not be entitled to protection of rights 
refused a 
infringer. 


thus established, and why he should be 


preliminary against another 


The action 


Injunction 
called 
opinion had as its basis the Tesla patent for electro- 


which forth these expressions of 


magnetic motors and for a method of the electrical 


transmission of power 


Prion Pustic Use on Vatipiry.—The 
Thomson-Houston Electric Company brought an action 
Steel Company (110 Fed. Rep. 
for infringement of the Van Depoele patent for 


THE EFFECT OF 
against the Lorain 
654) 
an improvement in commutator brushes or contacts. 
The essential feature of this invention is the use of 
In the Circuit 
Court the conclusion was reached that the patentee 


carbon as the material for the brushes 
made an open and public use, not experimental, of his 
, 


brushes on a motor in what was known as the 
“telpher 


carbon 
system for more than two years prior to his 
application for the patent On this ground the Court 
dismissed the bill. The case was appealed and the 


decree affirmed (117 Fed. Rep., 249.) 


DEDICATION TO THE Puri Though clear evidence 


of an intention to dedicate an improvement to the 


public is indispensable to establish an abandonment 
under the patent law, still it is held that a patentee 
dedicates to the combination and im- 


public every 


provement apparent on the face of his specification 
which he does not point out and. distinctly claim as his 
discovery or invention, and the insertion, in a reissued 
of claims for inventions which were described, 


intended to 


patent 
but which the 
claim, or to protect by the original patent, is unauthor- 
such claims are 

Revard Carpet 


patentee never claimed or 


ized by the acts of Congress, and 
void Ide vs Duncker & 


Company et al. 


Trorlicht 


115 Fed. Rep. 137. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural 
SOWING APPARATUS G K 
BERG Le 
walde, Germany 


Implements. 
SPITZEN 
ren be Kibers 


The 


apparatus 


Forsthaus rwiesen, neal 


present invention re 


lates to a sowing for use in forestry, 


agriculture, and horticulture, which is carried 
in the manner of a knapsack. This sowing ap 
paratus can be used with all kinds of seed 
and under any conditions of ground and soil, 
for instance, in mountainous districts, where 
vehicular apparatus cannot be used 
COLTER-BEARING I R. Waits, Dyers 
burg renn The invention provides an im 
proved bearing on which the colter may be 
mounted to turn freely with relatively little 
friction rhe colter disk is held by two hub 
sections mounted on a thimble through which 





a bolt passes rhe bolt is fastened against 
the outer faces of the arms of the plow and 
the thimble sets between the arms, with one 
end squared and fitting snugly into an opening 
in the adjacent arm The hub of the colter 
turns loosely on the thimble 

ADJUSTABLE CULTIVATOR-TOOTH r 
G. Hoar Battlecreek, Mich An object of the 
present invention is the provision of means 
for securely fastening the tooth of a cultivator 
to the machine frame The construction is 
such as to allow he holding device and the 
tooth to be shifted back and forth on the 
frame, while the tooth in be adjusted vertk 
ally without di bing the position of the 
holder and thus the position of the tooth 
can be regulated at wi 

Electrical Apparatus, 

ELECTRIC INTERRUPTER L. G. NILSON, 

New York, N. Y It is well known that in 


ordinary induction coils using platinum-tipped 
contacts in the vibrator, even with proper 
condensers the contact peints will burn or 
corrode more or less This burning or ar 
ing not only destroys the points rapidly but 
gives poor results in the secondary of the coil 
It is also well known if an electric connection 
is broken producing a spark or an arc in the 
magnetic field, the magnetism will have a 
tendency to diminish blow out the spark 
In order to produce the best results and at 
the same time improve the action and pro 
long the life of the moving parts, Mr. Nilson 
has provided an interrupter in which the 
magnetism of the interrupter itself is uti 
lized for blowing out the destructive spark at 


the primary contact points 


CONTROLLER FOR ELECTRIC MOTORS 

L. G. Nitson, New York, N. Y Improve 
ments in controllers for electric motors pat 
ticularly of the class used for electric vehicles 
are provided in this invention, the objects of 
which are to improve and simplify the me 
chanical construction and general arrange 
ment, so as to cheapen the first cost, reduce 
wear to a minimum, have all parts easy of 
access, and render the operation of the whole 
convenient and reliable 

AMPERE-HOUR METER W A SHER 





LOCK, San Francisco, Cal This ampere-hour 
meter will measure either direct or alternating 
currents of any phase or frequency It is also 
intended for use as a st nt’s watt or volt 
meter and for numerous electro-chemical de 


monstrations in school laboratories It com 


prises a receptacle containing 
a kind in which the 
increased by heat \ 


in electrolyte of 


electrical conductivity is 


current Is passed through 


this electrolyte for the purpose of producing 
gases the volume of which is measured The 
resistance in the circuit is also measured and 
means are provided for raising the electrolyte 

gases, and resistance, to a predetermined tem 


perature 


TELEPHONE-SWITCH J A WARRICK 











Sheldon, Ill rhis telephone switch is pro 
vided more particularly for use on party 
lines The obi of the switch Is to enable 
any two or more instruments upon such a 
line to be brought into use without molesting 
Other instruments upon he same line By 
this system any reasonable number of tele 
phones may be placed in the same circuit and 
any subscriber may select and talk to any 
other subscriber without danger of eavesdrop 
pers being able to hear what is said 
Engineering Improvements, 

EXHAUST-MUFFLER H. N. WHIrreLsey, 
Camden, N. J The present invention pro 
vides improvements in mufflers for the ex 
aust of combustion of steam engines used in 
propelling launches ind ther vessels rhe 
muffler is in the form of a submerged con 
denser so nstt ed a » cool and effectual 
ly condense the exhaust gases and vapors and 
emit the small y me uncondensed in a con 
tinuous stream 

STEAM OR VAPOR TURBINE.—H. T. Lees 
Brooklyn, N. Mr. Lees provides in the 
present invention an imp d turbine adapted 
to be driven by stea ther vapor The 
construction is imple ind durable and very 
effective in operatior It is arranged to uti 
lize the expansion f the moti agent to the 
fullest advanta tain in exceedingly 
high rate of speed ymparatively low in 
ittal or boiler pressure 

Hardware, 

WRENCH.—J. F. Barrerr, 20 South Chureh 
Street, Carbondale Pa \ novel form of} 
wrench provided in tl invention which may 


| for 


| Mr 


be connection with a woodworker's 
The improved tool has a shank for 
engagement with the socket of the brace and 
at gripping end provided with fingers 
which are adapted to be closed on a nut or a 
bolt by turning an adjusting nut on the | 
of the tool 
LOCK L. 
An 


doors, 


in 
brace. 


used 
hand 
its is 
screw 
body 
Db 
combination 
like has been 
these inventors. The lock is equipped 
operated means for holding the 
disks inactive and in position to 
locking bolt to freely operated 
desired This means will 


to be 80 | 


Santo, 
locks 
pro 


DALTON and 
improvement in 
and the 


Cross, 
lexas 
safes 
vided by 
with readily 
combination 


be 





permit a 


when 
the combination 

| 
that the bolt cannot be moved by a key until | 


yy a key 


80 


also set 


permit 


the disks of the combination have been brought 


to proper position The lock can thus be 
used either as a combination lock or as an | 
ordinary lock | 

Mechanical Devices. 


DOUGH-KNEADING 
MASON 


machine 


This dough-kneading 
central 
with its 
center 


Hampton, Va 


comprises a frame having a 
mounted 
the 


journaled 


standard on which a pan is 


bottom inclining upwardly toward 
provided 
the 


shifting 


Two tapering rollers are 


respectively to bear 
of 
the 
to 


against upper and 
cutter 
upper roller 
layer of dough 


to deliver the 


lower surfaces the pan A 
of the 
the 


sections and 


is arranged in rear 


and is adapted divide 
inner and outel 
the 
rYPE-BARS 
New 
relates 


into 
inner section onto 

ALINER FOR 
WRITERS J 
Alex 
in 


outer one 

OF TYPE 
York, N. ¥ 
to 


ALEXANDER, 
invention 


ander's improve 
the ob 


device 


ments aliners for typewriters and 


adjustable 
the 


ject is to provide 
the 


place 


shnple, 
strike 
alinement 
DRILLING MACHINE 
Yarrelton, An 
machine is provided 


to cause type to on paper in 


proper or in prope 
WELI 
Moor! 


drilling 


R B 


Texas improved well 


by the present 


invention The machine is adapted to be 
driven by horse power and is arranged to per 
mit of actuating the drilling tools for drilling 
purposes, and to allow of conveniently and 
quickly raising the tools from the well when 
ever it is desired to sharpen or repair them 

WHEELED-SCOOP.—J J GYLLDEN BORG 
Grenada, Miss This invention which relates 
to wheeled-scoops has for in object to pro 
vine certain improvements in the general con 
struction of the implements as well as in 
the operating means and devices for support 
ing the scoop 


Rallway Ir 
BRIDLI FOR 





provements. 


ROD RAILROAD-RAILS 








W. EE. CopeL_anp, El Paso, Texas, and M, M 
MAssEY, Alamogordo, New Mexico This in 
vention provides an improved bridle-rod espe 
clally designed for use in connection with 
track laying machines when the tracks are laid! 
down in front by the track layer as the train 
moves ahead and the spikers follow, the train 
hands removing the rods, which are then car 
ried ahead ond again used 

COAL-TIPPLE F. W. Wiis, Pratt, W 
Va The purpose of this invention is to pro 
vide an economical coal-tipple automatic in its 
action and so constructed that the loaded car 
will approach the dumping platform at an in 
clination downward to the same and will leave 
the dumping platform at a downward Inclina 
tion therefrom, the rails for the loading ar 
being at a greater elevation than the rails 
for the empty cars 

«AILROAD TIE OR BRIDLE.—J. G. Cant 
SON, Eggleston, Minn The metallic tle or 
bridie herein provided consists of base or end 
pieces provided with transverse grooves and 
projections on their upper faces and an end 
lug or cheek piece having a_ beveled face 
adapted to engage the rail, a stretcher or cross 
bar provided with transverse grooves and pro 





jections adapted to interlock with the grooves 

and projections of the base or end pleces, and 

a bolt fastening for securing the stretcher and 

the end pieces together and to the rail 
Technology. 

PROCESS FOR REFINING ASPHALTIC 
MINERAL OILS... ¢ Mims, New Orleans, 
La This process of removing asphaltum from 
mineral oils containing a high percentage of 
jasphaltum consists in adding to the oll a mix 


ture of about five parts by weight of potassium 
bichromate to 95 parts of sulphurie acid in 
quantity equal to 1 to 10 per cent of the oil 
allowing the asphaltum and associated impurt 
ties to settle and then washing the oll with 
an aqueous solution containing about 5 per 
cent of sodium hydroxide and 5 per cent of 
sodium carbonate and then separating the 


il from the sedimentary matter 


OF SEPARATING 
NON-NITROGENOUS 
Bradford 


purified 
PROCESS 
FROM 


CARSTAIRS, 


BODIES J 
rhe 
nitrogenous 


England 
the 
oil 


solution 


pr ocess 
mingling confined 


the fat or 


in 


consists 


proteid and with a solvent com 


prising a saturated in methyl-aleohol, 


of nine and one 
of 
mixture te point of liquefaction 
SENSITIZED MATERIAL AND 

MAKING THE SAME A. 


and A Bingen 
to produc 


parts of phenylalcohol part 


benzyl-alcohol and heating the resulting 


the 


PROCESS 
Mies. Jr.. 
Germany 


oO} 
tiidesheim COBENZI 
fabrics 
ex 


photographs on 
he lattes treated with an 
of Iceland moss and, when dry, sensitized 


In der 


are previously 


MACHINE.-R. I o 


versed 


PROTEIDS 


in the usual manner. This process, however, 
has the disadvantage that after a time the 
photographs show spots. To overcome this 


difficulty the present process has been invented 
which consists in impregnating the fabric with 
a solution of soluble starch, subsequently dry 
ing the impregnated fabric to render the starch 


insoluble and finally giving a sensitized sur 
face to the dry starch-impregnated base 
Vehicles and Their Accessories, 
FRONT FOR VEHICLE TOPS.—J. B. Me 
MULLEN, Howard County, Md. Mr. MeMul 
len’s invention provides an improvement in| 


fronts for vehicle-tops. A novel 
is employed which can be conveniently applied 
to the buggy, will serve to protect the occu 
tion for use, and can be conveniently folded 
up Into the top of the vehicle when not In use. 
AXLE.—L. G. Nitson, New York, N. Y 
It is a common practice to make the steering 
axles for automobiles of solid forgings with 
forks or sockets at the ends for receiving the 
steering knuckles. This renders a heavy and 
axle for the strength required It 
of the present Invention to over 
difficulties by providing an axle 
that shail comparatively light, with suffi 
clent strength, and constructed that the 
knuckles and springs may be easily fastened tn 
place. 
NECK-YOKE.—-8. J 
Mo. Novel details of 
vided in this invention which adapt this neck 
yoke for efficient enabling the 
proper connection of the improved device with 
yoke bars of slightly different diameters, 
rendering the connection between the vehicle 
and the neck yoke, yielding in two directions, 
and adapting the contact of the neck yoke ring 


expensive 
is an object 
come these 
be 


80 


Gallatin, 
pro 


McDONALD 
construction are 
service 


very 


neck 


| to avold injurious abrasion of the finished sur 


of a vehicle pole. 


Miscellancous, 


STOVE OR RANGE E. Bearry, New York, 


N. Y. Mr. Beatty's invention provides certain 
useful improvements in stoves and ranges 
whereby complete incineration of garbage and 
the like is permitted, without disturbing the 


burning fuel in the firebox and without causing 
obnoxious gases to pass into the room in which 
the heating apparatus is located 


FRUIT-ASSORTING TABLE.—C, D. Net 


son, San Dimas, Cal Improvements in fruit 
assorting tables are provided in this inven 
tion, which are more especially designed as 
a means for grading oranges and lemons accord 
ing to different qualities It is now the com 
mon practice to assort oranges and lemons | 


into three grades known as “fancy,” “cholce,’ 
and “standard.” The invention 
vides a simple machine on which this grading 
may effected by stationed 
both sides of the apparatus 

COMB : a Brooklyn, N. Y 
rhis comb belongs to the class ladies 
for holding the hair and ornamenting the 
The comb is provided with a series of 
with a 
thus 


present pro 


be easily operators 
on 
CLINTON, 
used by 
for 
same 


series 


hold 


which 
to grip the 
in 


teeth 
teeth 
and 


movable 
of fixed 
the hair 
WELL-TUBE 
Wis Mr 
sists in so arranging the parts of the ordinary 
lifter permit the to 
side well-tube at polnt 
length, 
lift the 
bracing the same at a 


co-operate 
hair and 
comb place 

LIFTER.—-J. N®uMe@inr, 


Neumeier’s Improvement con 


La 
Crosse, 
well-tube to devices 
the 
its 


as 
of a any 
to 


loosely 


eluteh 


along or to permit them be re 


to well tube by em 


point below the enlarge 


ment of the coupling section 

SOUNDING-BOARD 
New York, N. ¥ 
boards are provided in this invention which are 


W 
in 


SARAH CLARK 


Improvements sounding 


particularly adapted to the use of violinists 
and other soloists playing with the plano o1 
like accompaniments rhe object is to provide 
a portable sounding board that may be placed 
where desired to give the best effect In spread 


ing or giving force and distance to musical 


sounds 
ANIMAL-TRAP.--H 

of the objects 

equip a trap with a 

style of firearm adapted for 

fixed 
discharged ot 


Corvallis, 
invention 
and efficient 
in connec 


SARGENT, 
of this 
simple 


Ore One is 
to 
sery kc e 
au 

to 


which be 


exploded 


tion with ammunition, may 


tomatically 80 as 


kill burrowing animals, such as gophers, moles 


et as well as other objectionable animals 
rhe trap is equipped with a novel tripping 
mechanism which may be operated by the push 
ing movement of burrowing animals or by the 
pull of other kinds of animals In the effort 
to dislodge bait from an element of the trip 
ping mechanism 

HORN-FENDER.—C. W. ALLEN, Merriman, 
Neb Mr. Allen provides, by the present tn 


vention, a simple means for preventing cattle 
overcoming 
The 
guard which may 
to different kinds 
to rattling 


goring each other, thus 
for dehorning the cattle 
efficient 
fitted 


manner 


from 
necessity inven 
comprises an 


be easily and snugly 
of 
thereon 
STRAINER 
WARE 


prises 


horns in a avold 
Mek 
com 
ot 


WELL-TUBING J 
La This 
improvements 
known 
formed 
at its 
present 


FOR 
Shuteston invention 


certain in well-tubing 


the class commonly “drive-wells,” 
that is 
the shod lower end with a 
piercing point The invention de 


signed to obviate objections to strainers as 


AN 


tubular-wells by sinking Into 


earth a tube 


is 





} 
construction | 


| ry t aiwv » 
pants of the buggy when turned down to posi | mediately at the 


jat 


the | 


now used, and to that end Mr. Ware has devised 
a strainer that is not Hable to be disarranged 
while the tube is being sunk 

BOTTLE.—-V. D. Wurrr, Cottagegrove, Ore. 
An improved bottle closure has been invented 
by Mr. White, being in the nature of a non 
refillable bottle or one in which the bottle wi.l 
indicate whether it had been opened after leay 


| ing the original bottler, so that its contents 


be counterfeited, 


HORSE APRON.J 


cannot 


SULLIVAN, New York, 


N. Y. This apron is adapted to catch and 
retain excrement and thereby keep a stall 
clean The device is so constructed that It 


may be expeditiously and conveniently attached 
to or detached from a stall and when in posi 
tion is located horizontally at a point im- 
rear of the animal below the 
rump 

INVALID BED AND 
Fre.y, New York, N. Y 
to Invalid and its purpose 
is to provide a simple and easily-opéerated con 
struction of telescople bed including a support 
for a The commode is removably 
mounted and is vertically and laterally adjust 
able. 

DESIGN FOR FABRIC.—C,. EB. Hown, New 
York, N. Y. The design consists of the repre- 
sentation of a series of railway ralls, and ar 
ranged at various points between pairs of rails 
are representations of locomotive engines, also 
various points are representations of vil 
cans, wrenches and hammers. 

BEDSTBRAD.—W. A 
This invention relates 
bedsteads preferably made 
the head and foot boards 
downwardly inclosing the 
tofore In bedsteads of this character when 
packing the same for transportation it was 
necessary to remove the bedding before folding 
tne head and which were pivoted 
at the extreme ends of the frame and the legs 
of which projected out a considerable distance 


COMMODB.—-wWw, C., 
The invention relates 
beds and commodes, 


commode 


Reppick, Niles, Mich. 
an improvement in 
of wire in which 
fold inwardly and 
bedelothing. Here 


to 


footboards 


| beyond the ends of the frame, thus requiring a 


larger packing box These difficulties are 
overcome by the present invention, 

ROD FOR WIRE FENCING.—-A. T. Dn 
Bary, Buenos Alres, Argentina, Certain 
styles of the ordinary rod or stay require at 
tachment to the line wires of a fence by the 
employment of fastening wires. But this 
method of attaching stays is not satisfactory 


because of increased cost and time required to 
fasten tife parts. The object of this Invention, 
therefore, is the provision of a simple and in- 
expensive construction adapted for attachment 
in a manner to hold itself positively against 
displacement in any direction without resort 
ing to the use of separate fasteners. 


MAIL-BOX INDICATOR L. T. Canorumes, 


Carey, Ohlo, The maltl-box Indicator invented 
by Mr. Chambers is especially intended for use 
on letter boxes to Indicate the times of col 
lections of the mail therefrom by the carrier 
or other collector The invention also pro 
vides means whereby the times indicated on 
the box for the collection of the mall can be 
readily changed to sult new schedules 

GAS PRODUCER.—J. A. Mircne.., Brook 
lyn, N. Y Mr. Mitchell's invention relates to 
an apparatus for producing gas in which some 
important Improvements have been made, The 
fuel is fed into the apparatus from above 
The grate which has a spiral formation =) 
be revolved to drag the ashes down Into th.% 
ash-pit A heat blast passes up through the, 


center, acting continually on the fire to maln- 
tain combustion 

MATCH LIGHTER.—J. Proors and 8. Hri- 
New York, N. Y The device is arranged 
to readily scratch a match 
for igniting the same without danger of setting 
fire to surrounding objects by an 
broken-off match-head. The match lighter 
of a simple and durable construction and may 
be 


SUM, 


to enable a person 


ignited, 
is 


made 

METALLIC VESSEL.—J. E 
and W. T 
Y It is well known that pails, pans and other 
of tin or 
have their deterio 


very neatly 
Clifton 


Canandatgua, N 


Case, 
Springs CONWAY, 


manufactured plate sheet 
liable to 


rust 


vessels 
bottoms 
the 
the 
overcome 


metal are 
ground, 

action 
in 
of a 
of 


through when placed on 


sink, 


moisture 


rate 
otherwise subjected to 
This 


invention 


In a 
of 
the 
non-corrosive 
the 
CUSILION 
Athens, N. ¥ 


or 
objection ts 
by 


in 


the employment 
the manufacture 


present 
material 
bottom 

DeRNELL, 
the 


HEEL-PLATE.-H. F 


The Inventor has in view 


provision of a simple and cheap construction 
in which the metallic and cushion elements 
used on the heels of boots and shoes are so 
intimately combined and related that the 
cushion will remain attached to the metalth 
part until it is worn entirely away, and the 
plate and cushion will wear uniformly for a 
longer time than an ordinary heel or plate 
CLOTHES-DRIER r 8 MacDougal 
Seactle, Wash The present Invention relates 
to improvements in clothes-driers and has for 
its object the provision of improved means 
adapted to allow the group of arms when ad 
justed to thelr horizontal positions to be 
swung in elther direction from a central post 
tion, thus enabling the arms to be compactly 
arranged with relation to a wall or any other 


place where the device may be hung 

Nore. Copies of any of these patents will be 
furnished by Munn & Co ten cents euch 
Please state the name of the patentee, tith of 
the invention, and date of this paper, 
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San Francisco, Cal., U, S. A. 


Write for information 
Cable Address : ‘*‘ Wales”’ 


L.HOLDEN 
REAL ESTATE TRUST BLDG, PHILA.,PA 
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Merchandise transfer 

SWAnltZ .ccccceecces 
Mercantile stock register, E A Weigle 
Metals by electrolysis, apparatus for obtali 








ing, G Peddei 
Milk ce %. & “ Reid 
Molding apparat , Reed 
Motor, J. G Hudspith 
Motor engine, D. A. Decrow 











apparatus, A Ww 
715,435 
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Mower grass receptacle, lawn, L. Wilder 
muth ...e..- 
Mower, lawn, Ff L, Adams 
Multiple cylinder engine, Worron & Vander 
beek ° 
Musical instrument, D. H. Haywood. 
Musicai instrument, automatic, B. de Kleist 
Musical instrument players, tracker boar 
for automatic, BE. M. Skinner 
Napkin holder, L. J. Martin 
Nippers, G \ Lowry 
Nut finishing machine, O. Tyberg.715,522 1 
Nut \ bk. Karns 
Nut oO. 
Oil burner, W D. Dawsor 
Oil burner asphaltum collector, G. W Arpe 
Ordnance Kurig 
Ordnance recoil check, G A. Loeben 
Ore concentrator, G. E. Woodbury 
Organ, reed, P. ¢ Prestotr 
Packing for piston rods, metallic, F +) 
on rod, W. 8. Jarboe 
" rulent and mastic substances, 
machine for V G. Apple ° 
Paper bag machine, C. BE. Dulin , 
Paper, etc., machinery for cutting and fok 
ng, t. ¢ Seymour : 
Paper receptacle, E. B. Hay 
Paper trimming and pasting machine, A. ¢ 
Luke 
Pavements roadways, preparing the i 
z of street sheet, I J. Warretr 
Pea inufacturing, R. A. Kellond 
Pet t B. Dickle 
i J. R. Booth 
ink eraser, and pape 
ist 
apparatus, I Mossberg 
arper 
holder, W H. Hamers) 





developing apparatus, 





*hotographic plate holder, I. I 
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I Green 
Pile f i woven, Tweed & Mackintosh 
Pilot house ind tor for steamboats, et« 
J N Wainman 
Pin bender, | L. Lemon 
Pipe joint metallic and earthenware G 
I R 
Pips ’ swiveled valve, G. H. Schamp 
I t j tf tobacco stalk cutters, pruning 
shears, ete., J. S. Kauffmar 
Pla gz machin Finch & Crayne 
Pla I M Curry 
Pla rs means for manipulating marker 
bars f Glosser & 
Planting act ° rn, ‘Line lgr 
Pl ng ill, | H. Richards 
Pleas levi A. Kiddie 
Plow I L, Gillham 
| G. M. Mel ighlis 
Pr Ur ad 
P 
P iustafson 
P H. Hanssor 
P “Griftin 
P Ww Pomraning 
Pr yy 
P — 
Ir idies or overlays, 
Pr r pr motion for G 
I Williams 
I I l controlling dev for submarir 
! ts, S. Lake 
I block, Laurent & Cherry 
I split, J. W. Bert 
Pulleys, « struction of driving or similar, 
‘ I Scott, et al 7 
I ny 1 well \. B. Gahagar 
nps, motive power for operating systems 
f, D. D. Shaw 7 
I ny] g and fluid actuated machine, fluid, 
W ( Vandegrift 
Pyrographie tool, H. Wilcox 
Rail bonding machine, I N. Farnum 
Rail chair and insulator, W. D. Young 
Rail nt, Burger & Williams 
Rail joint, G Hirschell 
Rail jk t I I Van Naul 
Ra yway, fF I 
R m, T. H. Sin 
R ! devi I k 
R Richards 
R Petters 
Re ecthr apy utus f r 
& W. M. Jewel 
Re J S. Kenn 
Rt W son 
R ‘ isn R. Burk 
Ri I J. Sw 
R I P. Ta 
R I Conk! 
Rolle etric roller 
Rope perating apparatus, Baechtold & Co 
vell 
I ! Womer 
r, K tarnickol 
J. M. Allen 
1 lift Alford & Martin 
WwW J e Bret 
W. .Livingston 
W. H. Rieke 
fertil listribute 
tatema 
t ~ LH. & J 
1 ming hm t Ww 
Sewing machine presser foot lifting and 
lock anis H \ Klemn 
Sewlr ixed tl » 2 S ford 
Shad I Reilly 
Shaft, \ De Vit 
s) Y ritus 
8 ur mbined, W. F. Custer 
Sheep & May 
Shock a I A. Johnston 
Sigt Smith & Watson 
Sign, electric I S. Crandall 
Slat and wire fabr making machine J 
Reif J 
Sled rand J Mauser 
Smelting fu To iror iH \ Jone 
Snay ha ess, Getz & Rowsey 
Snap switch, H. EB. Reeve 
S d lucting horn, ¢ A. Baldwit 
Sym fra y. Anders 
Spind 1 x dev 0 erg 
Spool ! t il ich . 3 Zimmerma 
Sq djustable, L. S. Starrett 
sq vel attacl nt, J. Sampson 
Sq H. B. Cary 
St kT t ljustable A. Quarr t al 
St f thres gu * 1 na 
t R. & T. B. Christ 
alk ter, J. T. K 
' gz machin W I R 
ress ndicator I A H \ 
Stear separat ( t ! 
Stea hovel I Fra 
Stirrup P W K t 
Sti ip ding I I D> 
Stone pos tificia!, H. D. & ator 
Storage | I Paget 715,412 
Stov grat ( \ Neff 
Stov hot w reservoir, W i 
Stoves, et 1 pot f ( S. Prigzer 
St t sweet 1 T. Collins 
Structure }t I Kid i 
Stump p me t 
ig n a for ving ut A. A 
Schisgal 
PP. Krast 
revolving, Unkefer 
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Incandescent 

Gasoline Lamp. 
Agents make §26 to §15 
Kran Bupaiy Depote 
in all larger cltle 


Sun Vapor 


“SUN” 


Safe as a candle, power- 
ful as 100 candies, 


Conforms to all ineur- 
ance underwriters’ rules. 


Write for catalogue. 


Dr. Deimel 
Underwear 


Don’t smother yourself with 


Light Co. 
Box 605, Canton, 0, 


woolen underclothing, but wear 
the Dr. Deimel Linen Undergar- 
ments and give the skin a chance 


You'll be warmer and 
healthier all winter long. 


to breathe. 








EVOLUTION OF THE AMERICAN Li)- 
comotive.By Herbert T. Walker. 4, valuable sertes 
by a member of the National Railway Museum Coramit- 

se. The locomotive from 1825 to date is described and 
illustrated by careful drawin ereat attention being 
given to historical accuracy. illustrations, SCIEN- 
TIFIC AMERICAN SUPPLEMENTS 1112, rite, ot eu 14) 
Price W cents each. For sale by Munn 
newsdealers. 


For catalogue and 
samples of material 
address 








All genuine Dr. 
Demme! garments 
bear this trade-mark. 


The Deimel Linen-Mesh Co., 


Dept. J. 43-491 Broadway, N. ¥. 4 
- ° . ot @ D2 =p 
San FRANCISCO, C 
WASHINGTON, D. ¢ 

BROOKLYN, o10 Fulton te 
MonT REAL, 2002 St. Catherine St. 
LONDON, W. ri *bNa., 88 Strand, ( Hotel Cecil), 


lll Montgomery 8% St. 
728 Fifteeath St., N. 


PATENT DI 
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SPECIAL INSTALLMENT OFFER 


1 s 
) and your choice of either 


Judge. one year, or .the Memorial War Book 
Leslie’s Weekly, one year, } or Caricature 


We offer A YEAR'S SUBSCRIPTION TO EITHER Judge or Leslie's Weekly, roceTHER WITH 
The [Memorial War Book (a book of 600 pages and 2,000 illustrations), or Caricature (a book of 
250 pages and illustrations in color and in black and white), each book being fully described in 
the accompanying circular, for only $1 oo with the order and $1.00 per month for four months. 
or $5.00 cash with order. Mail this coupon to us with only ONE DOLLAR, and we will send prepaic 
your choice of the books and enter your subscription to either JupGe or Les_in's WEEKLY, as 
you may select 








in advance and 81.00 a 
month for four months 
will obtain... 
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PDPHT DED CORDED EDDA D ODE DEE EE ee ney 


THE JUDGE COMPANY, 110 Fifth Avenue, New 
lL accept your offer of The Memorial War Book or Caricature, and Judge or Leslie's Sy egtkly for one 
year. Enclosed find $1.00 for first payment. $1.00 Lo be remitted by me for four months, $5.00 in all. 


Indicate which book and which paper is desired by running your pen through the name of that not desired, 





AU eee: 


York 





NAME 


ADDRESS 


THENEDED 


SUMMIT 
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ENGINEER’S POCKET-BOOK 


By CHARLES H. HASWELL 








A pocket-book of tables, rules and formulas pertaining to mechanics, 
mathematics, and physics, including areas, squares, cubes and roots, etc.; loga- 
rithms, hydraulics, hydrodynamics, steam and the steam-engine, naval ‘archi- 
tecture, masonry, steam-vessels, mills, ete. ; limes 8, ene cements, etc.; ortho- 
graphy of technical words and terms, etc., etc. Sixty-fourth edition. xlvi., 
YS2 pages. 

To the mechanic and the engineer it is simply indispensable; like their tools, it is 
something they need to have always at hand for use. 

I cannot find words to express my admiration of the skill and industry displayed 
in producing the same To you belongs the honor of having presented to the work a 
book containing more positive information than was ever before published.—Etraet from 
a Letter from Capt, J. Errosson, the celebrated Engineer. 


Pocket-Book Form 





12mo Leather $4.00 


HARPER @ BROTHERS, Franklin Square, New York. 








NOW READY. 


|Compreaagl Air 


ITS PRODUCTION, USES AND APPLICATIONS. 


By GARDNER D. HISCOX, M. 
AUTHOR OF “MECC HANICAL MOVEMENTS,” 


LARGE 8VO. 820 PAGES. 547 ILLUSTRATIONS. 
;| PRICE, bound in Cloth, $5.00. Half Morocco, $6.50. 











A complete treatise on the subject of Compressed Air, comprising its physica! and operative 

rties from a vacuum to its liquid form Its thermodynamics, compression, transmission, expan- 

nd its uses for power purposes in mining and engineering work; pneumatic motors, shop tools, 

1ir blasts f cleaning and painting The Sand Blast, air lifts, pumping of water, acids and oils; 
1eration and purification of water supply railway propulsion, pneumatic tube transmission, refrigera- 
tion The Air Brake, and numerous appliances in which compressed air is a most convenient and 


economical vehicle for work—with air tables of compression, expansion and physical properties. 
A most comprehensive work on the subject of Compressed Air. 


—_- A special illustrated circular of this book =< ia 
will be sent to any address on application, 


MUNN & CO., 


Publishers of the Scientific American, 361 Broadway, New York, 
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Scientific American 1902, 





Holiday Books! 


*e? 
REVISED and ENLARGED EDITION of 1901 


The Scientific American 


Cyclopedia == 


15,000 Receipts. 734 Pages. 


Price, 85.00 in Cloth. 86.00 in Sheep. $6.50 
in Half Meorecco. Post Free. 


his work has been re- 
vised and enlarged, 


900 New Formulas. 


rhe work is #0 arranged 
ast of use not only to 
the specialist, brit to the 
ge! ral reade it should 
mye a place in every 
home and workshop i 
eireniar containing full 
Table of Contents will) 
be sent on apt ation 

Those who already have 
the Cyclopedia may obtian 





1901 APPENDIX. 
Price, bound in cloth, §L00 
postpaid, 





The Progress of Invention 
In the Nineteenth Century 


By EDWARD W. BYRN. A.M 
Large Octavo. #0 Pages. 


300 IHust rations Price 83.00 
by Mall, Postpaid, Half Red 
foroces, Gilt Top 84.00, 

rue most mportant book 
ever published on tnvention 
and discovery t is ae rend. 
able as a novel, being written 
in pe ular style 
The book gives a most com. 
prehensive and coberent ag 
count of the progress which 
Metioguishes this as the “gold- 
en age of invention,” result. 
icv in industrial and commer- 
(isl development which is 
without preeedent. A chrono 
logieal c .lendar of the leading 
inventions is one of the most 
important features of the 
book, enabling the reader to 
refer at a glance tv important 
inventions and discoveries of 
any particular year. The book 
is printed with large type. on 
fine paper, and t# elaborately 
illustrated by 4 engravings 
and is attractively bound 





NOW READY 


TWENTY-THIRD EDITION 


Experimental science 


By GEORGE MN. HOPKINS 


Revised and Greatly Enlarged. 2 Octave Volumes. 1,100 
Pages. 90 Illustrations. Cloth Bownd, Postpaid, 
0. Half Mor Postpaid, $7.00. Or 
Volumes Sold Separately: Cloth, $3.00 
per Volume; Half Morocco, 
81.0 per Volume 


EXPERIMENTAL SCIENCE ts so well known to 
many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
deci¢ced some months 
ago that it would be 
rpecessary to pr ea 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in ite 
pages Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie- 
graphy for example, 
have been made tr 
Was necessary there 
fore, that a good deal of 
new matter should be 











r to make it thor- 
oughly up-to-date, and 
with this object in view 
some 30 pages have 
been added on a 
count of the increased 
size of the work, it bas 
been necessary to divide 
it into two volumes 
handsomely bound in 
buckram 





A Complete Electrical Library. 


An inexpensive library 
of the best hooks on 
Electricity Put up in a 
neat folding box, as 
shown in cut For the 
student, the amateur, the 
workshop v 
eugtneer, 
colleges. Comprising five 
books, as follows 





Arithmetic of Electricity 
1 pages, . #1. 
Flectrie Toy Making, 140 
pager, ; $1.00 
How to Become a Suc. 
cessful Electr.cian, 180 
pages, $1.00 
Standard Electrical Dic- 
tionary, (82 pages, $4.00 
Klectricity Simplified, 158 
pages SL and over 





Five volumes, 1,300 pages 
Ulustrationa. 

A valuable and indispensable addition to every library. 

Our Great Special Offer.—We wil! send prepaid 
the above tive volumes, handsomely bound in blue ehoth 
with silver lettering, and inciosed in a neat folding box 
as shown in the illustrarion, at the Special Reduced 
Price of 85.00 for the complete set. The regular 
price of the five volumes is $7.00 


GH” Puli descriptive circulars of above books will be mailed 
free upon application 
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land 


woth artificial, M I Rubin 
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raction engin 


ee trunks, ft 
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olley wire hanger, electric, A 
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ribution system, H. A. Row 





mitter sanitary attachment, 


Jacobs & Waterhouse 
4. M. Zinn 

, A. Hell 
Ww Thoma 

H. Schultz . 
band cutter and feeder, 








PREVENTS FAILING SIGHT 
DULL EYES MADE 
ALL EYE TROUBLES BRICHT. Write for 
CURED BY USING {%)\ TREATISE ON THE 
RESTORER ONE  ()/ EYE, Mailed Free. 
MINUTE EACH NICHT THE IDEAL COMPANY 
BEFORE RETIRING. 239 BROADWAY, NEW YORK. 


RE SIGHT SAVES THE EYES 


WEAK EYES MADE 
STRONG. 
SPECTACLES ARE A 
NUISANCE, NECES.- 
SITY ONLY MAKES 
9 ONE WEAR THEM. 


band cutter and feeder, 

£ 

pheumati I A. Seiberling 
elasthe il. H. Durr 

| Hi. Seddon ° 
ii for packeting, E 




















tra 
tions, are contained in Su! 1158, : : 
1186, 1193 and 1309. Price W cents each. For | of Wooo and Metal Workers, with- 
sale by Munn & Co. and al) newsdealers. out steam power, equipped with 


BARNES’ FOOT POWER 
‘A GOOD INVESTMENT | MACHINERY em 


I bE Norman 
il. P. Attwater 
A. Bailey . 
atus for electric or sim- 
J Ss. Lang 7 


Ea” fy gma, OE as eee ae ees eee s| WORK SHOPS 

















e, H. ¢ Jones For $1.75 we will send by express (not prepaid allow lower bids on jobs, and give 

rope, A. Painter oses complete D, Outfit with full instruc- | greater protit on the work. Machines 

emoving cores from, H. B. | tions for learning TELEGR y sent On trial if desired. Catalog Free. 
= OPERATING, 


A fascinating study wW.F @ ee BARNES co. 
that will enable you ablished 
to earn good wages 


Walkins 
Palmros 





railway ear, L. EB 
1999 Rusy ST., RocKroro, iit. 
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ruck, car, R. BE. Powers tend 25 cents for uni ———= 
fruck, car, B. W. Tucker versa! dating stamp, rp na W . s1y > 1 r 
a versal dating stamp, | BA BBITT METALS.—SIX IMPORTANT 
1 M 4. Smyth Send for our catalog formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1] 1236 
I mpressor, G. J. Seat y Established 1879 Pr ce 0 cents. For sale by Munn & Co. and all news. 
Tube covering dle i H. Friel J. BUNNELL & Co. Inc. ®W Park Place New York. | dealers. Send for catalogue. 

Tunnel, H Moeser — —_ etaiies —— 

Tunnel roof, J. C. Meem 

Tunneling shield, pneumati r Cooper 


Turbine engine, 


Turbine governe 
Turpentine box 
ry pe casting 
omitting m 
erman 
Vaccinating to« 
Valve, W. Hes 
Valve, balance 


Tippett 7 
Valy flushing, S. W. Lewis 7 
Valvy for water heaters, automatic dD 8S 
Cole 7 
Valve, safety, H. P. Tippett 7 
Valv tank D. M. Wrigt 7 
Vehicle driving nu hanisu I G N ilsor 7 
Vehicle sp I ma W. C. Wood 7 
Vehicles, system f ntrol f elect ally 
I pelled, W B. Potts 15,201 e 
Vel 8, variable speed gear f F. Mark rave ing 
graf 
Vending machi ¥. J. Beler 
Vir utter, fertilizing M. I nes 
Washing machit J N Uri 


Washing mach 
Water closet fi 





Wat \ N Rowse 
Wate trap, exhaueat J WwW Newman : ‘ = 
We ah han... Said a noted traveler: ‘I always use the Lake Shore & 
We ast metal process, W. Kent ee Southern Railway in my travels because I am 
Wheei, | Lyo P ; s st i » sleeni nae 9 
Whte, érever’s, P. 8. Harrington sure of a good night’s rest in the sleeping car.’’ 
Window lock, T. Choy This statement hits the nail squarely on the head. ) 
Window sere nel slick L. Taylor 15. Jo ring and lurching of -ar. noiev rail ini Ly 
Wood iron poles and timbers, preserving Nc heaving . gol the car, noisy rail joints, 
H. Btheridg 


Woodworking u 
Wound closing 
Wringer benct 

G. W Une 


Belt M. Hi I 


1, BE. M. Hought 
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wv, elastic fluid, C. G. ¢ 
I I Vickers 
and composing machines, 
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at Night 
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nor rough, sharp joits, but just an even, quiet, steady gliding ahead. 





achine, Sterba & Wright 115 612 Minimum of fatigue, maximum of pleasure and safety, and punctual service, 
device, G an Scho 715,612 : iw no age ) ,puncte I 

cul tees tensd: ceubinnd. these things have made the Lake Shore the greatest through train line in America. 
lerwood 715,627 Chicago and Cleveland, Buffalo, Boston and New York are knit closely 


together by its grea: trains 
. Send for booklet, “ Privileges for Lake Shore Patrons,” contains useful 
information; also “Book of Trains.” A. J. SMITH, G. P. & T. A., Cleveland, O 
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Brooct similar article, W. ¢ Bow len 
Buckl mem ber belt A J. Houle a 
Coffee pot similar artichk A. F. Jackson 
Pillow top, 1 D. Morrisor 
Platt rs lar articl A. F. Jackson 
Poker hiy s 4. Coher 
Silverwa border or mount, A. I Jackson 
Stov I ( Warren 16,150 to 
Stove cook, W I Mersfelder 
Stove heating Kennedy & King — 
Stove heating Ww I Mersfelder 
Teapot similar article, S. G Wilkes 
ae The Arctic Explorer 
TRADE MARKS. Pp 
Antiseptic or antizymotic wash, liquid, Voe 
reli Bros ug Co 39,452 . ‘ 
Eg cen Thence SEED kd . tells the story of his travel over polar 
jenossenscha teschre e aft ; q 
Genemsensenatt mit Beechrankter Hat ice—a story full of adventure and 


‘“ San 
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Petroleum fluid for certain named purposes, } . 
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x Bo-Line, The Worids Bradicator," for aes a RFC OR ATE! . 
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ventors’ Electric Co . oe 5,504 
“Cold Cucumber Cream,"’ for a cosmetic, K g0 
Blood 9,5 8. B. WORRELL 
“Dr. Tickle’ Cough’ Drop for cough drops, | PRINT MY OWN GARDS DRYING MACHINES, “shonca’ 
surden 9,60 reulars, newspaper. P 5 
“5h er = ‘orn Cure for a corn cure, Eberl 9,006 parser sis, STOO. Morey, taer VOLNEY W. MASON & co., 
é ipuy %, e . 
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THE NEW 
WINTON 


Beyond question the most luxurious and 
complete bigh @ ¢ automobile ever man 
ufactured in America 

It wi in the bands of agente and at 
our branch epots in a very few weeks 
l'weaty H. P. motor, new body design, ete, 


if interested in knowing more, write us 


THE WINTON MOTOR ¢ SEREASS co., 
Factory i General Offices, CLEVELAND, O., U.S.A 
New YORK CHICAGO BOSTON PHILADELPHIA 
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GROUT BROS 
Orange, 


CRUDE ASBESTOS | 


DIRECT FROM MIN 


PREPARED | R, H. MARTIN, 


ASBESTOS FIBRE | orrice, st. PAUL BUILDING 
for Manufacturers use 220 B’way, New York. 


ALL WHO ARE INTERESTED 
\ a L. THINGS ELECTRICAL $ 


tain our illustrated catalogue 
Tw tinenty eeerRic| 


Mass, 





ling 2-cent stamp for postage 


AL SUPPLY (0. 136 Liberty St., NewYork 
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MOST MODERN AUTO 
ELMORE 


AUTOMOBILES 





Practical, Durable 
EMicient Rasy to 
eontrol at any 
epecd. Double cyl 
nd motor 

th gliding mo 

? models, 800. 





Get further 
information free 


ELMORE MANUFACTURING CO., Clyde, 0., U.S.A 
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‘Ble ye ake Size 
+ wil One and One- half H. P. 
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Dixen Moter Co.. ™. Mo. 


GASOLINE 


Marine & Stationary 

from 1-4 to 16 H. P, 
y satisfactory engine 
derate price . | 
Write for catalogue, \ 

we CLIFTON MOTOR WORKS 


Cliftor y Cineinnati, O 
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Short box over 

coat, adapted sor 00 
e both wet and dry ies 
: weather made —_— 


from the -amous 
W Waterproof Cloth. 

Write for sample. 
DELAWARE RUBBER CO., Dept. 16 
631 Market Street, Philadelphia, Pa 


Each Cell Low Internal 
2 Volts. ll en e Resistance. 
Can be used to ppermne evecythina electrical, 
either tn cl wv open cireuit The best 
eelis for running motors, lighting miniature 
lamps (will burn several at the same Lane 
and for use in the Laboratory f« 
mental w« wrk No odor, current a ways ready. 
ean be recharge 4 cheap! 3} cell, $1.00 
complete. Size Mgx6. Send fe or otre ulars 
LEON W. PULLEN ELECTRIC Co., 
60 Chestnut St., PHILADELPHIA, Pa 
— —— osuuian ” 


FOR TOOLS, SAWS etc. 
) Le 91 JOHN ST. NEW YORK 














| WALTHAM MFG. CO.. Waltham, Mass. 





The Jas. Boss Stiffened 
Gold Watch Case is made of 
two layers of Solid Gold with 
a layer of Stiffening Metal between 
welded and rolled together into one solid 
sheet of metal. The Jas. Boss Case is a 
Solid Gold Case for all practical purposes. 
The Stiffening Metal simply adds 
strength and durability. The Boss Case 
is guaranteed for 25 years by the largest 
watch case makers in the world, who have 
been making it for a full half century. 
Every Boss Case has the Keystone trade- 
mark stamped inside. Ask any dealer to 
show you one. Write us for a booklet 
telling the whole story. 
The Keystone Watch Case Company, Philadelphia. 


By this mark YY you know them 











ACCOUNTANTS 

who use the Comptometer 
have no trouble with their 
trialbalance, Has it ever oc- 
curred to you that by gettin 
one you might save lots o 
time, avoid mistakes and not 
ruin ‘your nerves? 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

— oo huimeors Sr. Courenee. 


200 Egg Incubator 
For $ | on 


The simplest, most perfect incubator made in 
the world. This is a new one at a remarkably 
low price, Itis an enlargement of the famous 


CHARTER ENGINE 
UDED esse 


sy Any One 
FoR ANY PuRPOSE 
Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
Fu ei —Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 
monials, and State Your Powe r Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 





COMP Tomeleh 








MAXIMUM POWER MINIMUM cosT. 
f you use a pump for 
pant lard acids, starch, 
yleum, brewer's 
tanner'’s liquor, 
cottonseed oll or fluids, 
hot or cold, thick or thin 
‘ou want to get the 
TABER ROTARY PUMP 


which does the most work at 





























TABER PUMP COBUFFALONY. 





the least expense. Simply 
constructed ( an be run at 
WOODEN HEN aided wp otto 


ly durable. Al) parte are intere hange able 
skilled workman. Defects guaranteed. (atalogue free. 


TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 


Needs no 
and made as thoroughly good as any incubator on 
market. It will hatch 
every fertile egg, and stand 
up to regular usage 
as well as the most 
costly 
Write for free 
catalogue with 14 
colored views. 


GEO. H. STAML, 
Quiney, Il. 


New Microscope for Nature Study 


and for use in the Fxqomipation of Ores, 
Metals, Wools, Fibre. etc 
A N 6 with 1 Ocular and 
Queen Acme No. 6 f'th. dajectlts 2h | 
ing power of about 100 diamete rs, 1 set of | 
12 prepared slices of insect paris and otber 
interesting specimens, all in case, 816, ee 
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o 3 Adjustable Scriber. Py ty Le > Optical and Scientific Instrument Works, 
o witha @ — . 1 Chee nut St., Phila,, Pa 
Py clamp- @ | Write for Mircular. Fifth Ave., New % fork: 

@ to hold = mo 7 

@ lite it vice at each end » —_ 
° ye - is. Made in 8 in. and 12 in, lengths. Price of 4 Wenter, . ond Acetylene Burners 
° qthe r size, Se Gute He wh ier. pe atte o> maser, $ Have original and novel air supply 
” m TATE LINE MF®@. . 
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I will Ship te any Station inthe United Senses ‘for 


THE CELEBRATED 


WILLARD STEEL nae 2. 00 


It has six 8-inch lids; 15-gallon reservoir; large varming cioset; oven 21 ins. deep, 17 Ins 
wide. 12 ins. high; top cooking surface. 90x% ins.; lined t Lourhoms with Asbestos: Duplex 
grate; burns wood or coal. Guaranteed in every re pect weighs ¢ 400 Ibs. Write for free 
descriptive cireular and testimonials. AGENTS WAN TE dD. 


















Orient Motor Gycles they ENGLAND WATCHES 


and sizes as well as quantity of pro- 
duction. Our guarantee covers every 
watch for we make both the case and 
movement, and sell only a complete 
watch. Our watches have a world-wide 
reputation, gained by results as accu- 
rate time-keepers. We sell in every 
country on the globe. Catalogs free. 


Fitted with the New Orient 3 H. P 
Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World, 


Motor. 


THE NEW ENGLAND WATCH CO. 
WATERBURY, CONN., U. S. A. 





Write for Particulars igents Wantea Factories: 











Automobile 
Parts... 


Differential Gears, 
Running Gears, 
Engines, Burners 
and Fittings. 


THE DAYTON MOTOR 


Apple Economical “Gas “Engine Igniters 








. W ory i 
matter. The Dayton 

















VEHICLE CoO. Electrical Manfg. 
Dayton, 0. Company, No. 80 South St. Clair St., Dayton, Ohio, U.S. A. 
R. stock car ried by Chas. E. Maller, 97 Reade Street, N. Y 
epee Chicago Office, 19. La 

Be Your Own Printer |: St. I Dyke, Linmar Buildin 

| carried lectric G See I ighting Co 0., 195 Devonshire Street 

Duvham, Carri; ~ & Hayden Co., San Francisco, Distri 
" srint u quatotances. Our | for Pacific 
MODEL | PRINTING Pieess at a compara- | — 
tiv stn st, puts a sure source neome in your 1 varieties at lowest prices. Best Railroad 
, moments can be "mode pro rfitable i( rack and Wagon or Stock Scales made 
Ka erated. Prints from « business card Also 1000 useful articies, including Sates. 
wae The Model prigtins Sewing Machines, Bicycies, Touls. etc. Save 
Presa, 





8 Chestnut St es sescna Lists Free. CHICAGO SCALE Co., Chicago, Ill 





Ohe Best Thing on Wheels 


ALL ROADS ARE ALIKE TO 


(Ghe OLDSMOBILE 


RUNS EVERYWHERE 
Nothing to Watch but the Road Ahead. 
Our new red catalog illustrates and describes it in detail 
THE PRICE IS RIGHT 


OLDS MOTOR WORKS, DETROIT, MICH, 





EveryMechanic 


COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES 


SAMPLES ano!INFORMATION on APPLICATION 
3 NICKEL 
9 AND 
i Electro-Plating 
5S Apparatus and Material, 
ee THE 
Po Rancon & yan Waite 
mE ae... w 
a . 196 Liberty a N. Y. 
4 30 & 82 8. Canal St. 
= Chicago. 
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..TO THE TRADE.... 


Our Double Door Furnace 


For WOOD or HARD and SOFT COAL. 





R: 


ket 


*HE most popular and practical 

article of its kind on the mar- 
The double doors will ac- 
commodate ee ss of soft 
Aces! as well as weed, The tire 

pot is lined with genuine fire clay 
tiling. which we guarantee for 
five years. The radiation sur- 
face in proportion to the grate 
area is — a tt? Over 
6,000 Front R ok {iw es 
in use in St. L ous | alone 


Write for Coie 
FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 
Office and Factory, 2301-9 Lucas Av., St. Louis, Mo. 


Rawhide Pinions and 
Accurate Metal Gears 


Can furnish anything in 
this line. Get our prices 
THE NEW PROCESS RAWHIDE Co, 
Syracuse, N. Y. 
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Should Own It. 


Montgomery & Co.'s Tool Catalogue 
which is thoroughly up-to-date. 4 
pages and discount shee 
Sent by mail for % cents. 
VONTG oman & 60 
10. Fulton st, New York © ity. 


PALATABLE 
WATER-STILL 


Produces an absolutely 
Pure and aerated wa- 
ter for manufacturing 
or drinking , purpose *, 















Attaenal to any 
steam bo 
Made in ri snes, from 


10 to BO gallons distilled 
water per hour, 
In use in U. 8. Army and 
Hospital Marine service 
Write for catalogue. 


PALATABLE WATER-STILL 
—s 


Boston, Mass., U SA. 
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a“ WOLVERINE”’ 


Gas and Gasoline Engines 
STATIGNARY and MARINE. 
Wolverine” is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutelysafe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand a Rapids, Mich, 


ELECTRICAL 


The“ 


HOW 


Furnace for Amateur’s Use.—The utilization of 110 voit 





TO MAKE AN 
electric circuits for small furnace work. N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mde by any amateur who is versed in the 
use of tools. This article is contained in SclENTIFIC 
AMERICAN SUPPLEMENT, No. 118%. Price 10 cents. 
For sale by MUNN & Co., 41 Broadway, New York ( ‘ity, 
or by any bookseller or newsdealer 


NOTICE! 


to Scientist: 
People. you 
invention jon patented. 





Mechanies and All Thinking 
will be highly interested in a new 
An absolutely new prin- 
ciple in developing intenae rotary motion, which 


is being applied to the Greatest and “gy | vases i- 
nating Novelty in the werld to-da 
lar Selentifie Parador. For extenntvel; tiffs. 
a desc ziptive matter of this aren A 
4 WIZARD” address 
WIZARD NOVELTY COMPANY, 
1845 Cherry St., Philadelphia, Pa., U. 8. A. 





RESTFUL SLEEP 


In Camp, on the Yacht and at Home, 


|**Perfection” Air Mattresses, 


CUSHIONS and PILLOWS, 





Style 61. 


Camp Mattress witb Pillow attached. 
Also showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
§2™ Send for Mustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R,. I, 























